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mairntenance of any man-~machina system and support the performance of the following
maintenance functions: checkout, alignment, repair, adjustment, calioration,
mailfunction isolatio . and the removal and replacement of mazlfunctioning equipment
items. It calls for the preparation of the z2ids in several options of job guide
formet.

D

-me
UMNCLASSIVIED

Secunty CI et ceticn

oM v ‘;"53

1t A0V e “a




ek b

b

Ny
I

o

UNCLASSIFIED

- Secunty Classificalion

E AT ——ry Zg;:_g—-

LINK A LINK &

T
R T T =

S SREn i g
h =

LINXK C©

wr

\E

KEY WORCS

ROLE wY ROLE L 4 AOCLE

Job parformance aids
Task analysis
Troubleshooting procedures
Troubleshooting aids
Orzanizational maintenance
Technical writing

A ]

UNCLASSIF1gD

@U.S.Government Printing Otfice: 1872 — 759-084/492

Security Classification

.

e e

SO L AL

Mt 12w A gy,

SN
KL LI M p g

Y,

Tt U L b

I gy g g,
WYL e agay
R g v g
~ oy §

Wt A U e el a o K

P (0




Bt SR R AN ik i A ST S e S AR TR R s T

e

i

AFHRL-TR-71-53
Volume |

FULLY PROCEDURALIZED JOB PERFORMANCE AIDS:

VOLUME |1-DRAFT SPECIFICATION
FOR ORGANIZATIONAL MAINTENANCE

JOHN D. FOLLEY, JR.
REID P. JOYCE
WILLIAM J. MALLORY
DONALD L. THOMAS

Approved for public release, distrivution unlimitad.

B AR b A IR LA

n
DR e el st AL A .2 5000 W K P ot 0, 20 e e S £




FOREWORD

This report represents a counsolidation of advances in the
development “he technology of job performance aids for orginiza-
tional maintenance made by the Advanced Systems Division of Air
Force Human Resources Laboratory undexr Project 1710, "Training
for Advanced Air Force Systems", and under Project 1127, "Vietnamese
Air Force (VNAF) Job Performance Aids". This report provides speci-
fication and necessary guidance for multisnurc. procurement of fully
proceduralized job performance aids for organizational maintenunce of
Air Force systems for use in future exploratory, advanced and engineer-
ing development efforts and provides a model for the preparation of
official military specificaticns for this type of data.

The specifications presented in this rep. rt were adopted from
Mi1-J--83302, Job Performance Aids Advanced-~Type for VNAF Organiza-
tional Maintenance, as a model for procuring job performance aids
for USAF systems. Mil-J-B83302 was produced as part of Project 1127
by Applied S=ience Associates, Inc., Vaiencia, Pa. under centract
F33657-71-C~0279% with the Aeronautical 3ystems Division. The speci-
fications apply the findings of pravious studies of performarce aiding
sponsored by the Advanced Systems Division under contracts AF33(615)-
1137, AF33(615)-3699, F33615-68-C-1479, F33615-65-C-1527 and F33615-
70-C~-1500 with Applied Science Ags>ciates, Inc. and sponsored by the
Aeronautical Systems Division under cuntract ¥33657-70-3-0773 with
XYZYX Information Corxporation, C.noga Park, California. Work on
Mi1-J-73302 was begun in Septemb :xr 1970 and completed in December 13%70.
Work on the adaptation was begun ian September 1971 and completed in
December 1971.

Dr. John D. Folley, Jr. of Arplied Science Associates, Inc. was
the principal investigator. Mr. Feid P. Joyce was the project diractor,
Dr. Jotn P, Foley, Jr. of the Advanced Systems Division was the Task
Scientist and Major Jay B. Day of the Aeronautical Systems Division was
the contract monitor. Mii-J-8330. was adopted for this technical report
by Donald L. Thomas of the Advanced Systems Division, AFHRL (TRT).

The report was submitted by the authors in December 1971.

The technical report hss been reviewed and approved.

GORDON A. ECKSTRAMD, Ph.D.
Chief, Advanced Systems Division
Air Force Human Resources Laboratory
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ABSTRACT

This report supplies a model for specifications for the preparation
of Fully Proceduralized Job Performance Aids for the operational mainte-
nance of Air Force man-machine systems. The model reflects the resezrch
findings of AFHRL and other DOR agencies concerwing maintenance data.
1t has the unique feature of requiring that certain subproducts necessary
for the develogment of this tvpe of data be preparad in a standard format
and submitted for review by che procuring agency. These subproducts
include items such as a tasz identification matrix, task inventory, a
task description index and management matrix, and task step data details.
The aids to be developed from these specifications are for the organiza-
tional mzintenance of aay man-machine system and support the performance
of the following maintenance functions: checkout, alignment, repair,
adjustment, calibration, malfunction isolation and the removal and replace-
ment of malfunctioning equipment Iioms. It calls for the preparation of
the aids in several options of jeb ; ide fomat.

i44

T R et e 2 YA £ e i
B R L A Bt Tt s e o RN T s e
S o R BB RS = e
: . A - . . L,
. N t

5 A1 vt
Pttt o




SUMMARY AND COQOCLUSIONS

PROBLEM:

A series of research efforts conducted by the Alr Force Jduman
Rescvurces Labcrgtory has resultad iu the devzlepment of a ncw tyne
of maintenance data known as fully proceduralized jud pericormance
aids {JPAs). Availatlc svidence suggests that :the spplicsation of
fully proceduralized JPAs (o the. maintenan(? of Aiv Furce systems
will significantly increase maintenance effectiveress. A series
of well defised preocedures has heen developed for the preparatior
~f the ndds. The use of thest procedvres is critical to ' e davelep-
ment of effective JPAs., Therefore, it is essential that - contractor
prcducing JPAs be veguired te folleow these proccedures. To Jdo this,
a2 specification cstvablishing the procedurvs to be used in Jevsloping
JPAs, as wel: as rhe finagl product, was needed. 1In addition, instruc-
tionagl materials were needed 3o provide guidance for persous prepcring
JPAs in ac-ordance with tue specificatioea.

APPROACH AND RESULTS:

As an approach tc the problem, the materials presented in this
threr volume technical report swire developed to provide specifica-~
tions and guidance for the levelcpment of fully prcceduralized job
performance aids. Voivme I provides a draft swecification for procure-
went of JPAs, Volume II provides guicance for JPA developers, and
Volume I11 provides guidance for Air Force Jata managers charged with
the respensibility for monitoring the development of JPAs.

Th2 present volume, Voiumz I, provides draft specifications for
the deveiopment of fully proceduvrziized JPas for the organizationail
maintecance of man-maceilze systems. It requires the devclopment of
JPAs for all maintenance activities performed at the crganizational
Jevel. These include remove, ieplace, checkout, align, adjust,
service, and treubleshouting activities. The specification differs
from most specifications in that it requires chat certuain procedures
be used and that certain subprcducts be produced in the develcpmen:
of the JPAs. The most important of these is the mainterance task
analy«is., The prozedures anc subproducts are reguired to insure that
the contracisr fo!lows the JPA methodology and for updating the JPAs
at 3 later date.

The drait specification contained in this volume was adapced
from M{1~J-833G2, Job Performance Aids, Advanced Type, for VNAF
Grganizatzional Maintenance (USAF). The draft specifilcazion differs
from Mi1-J-83302 in the following ways:

1. A difierent fowmat for she presentation »f trouble-
shooting frames has Seeu provided. This format is made optional
for maintenance 3astruction frames. Additionil format changes (page
size, front matter requirema2nts, etc.) were made as nacessary to
confere to the reguirements of M{l-M-38784.
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7. The requirement for pilingual presentarion (English-
Vistiamer-' har been deleted.

2. “he specificatlons for the preparation of trouble-
o ting Jects.on aide have been deleted.

CONCLUSIONS:

"Yis rep~rt grovides drafr specificatiecns for the production of
fullvy proceduralizes JPAs for thi organizational maintenance of USAF
systems.

" e specifications stresse the necessity of a maintenance task
#nalysis inclucding the preparstion of certain subproducts and inter-
netiate products.

Tnis suamary was prepared by Donald L. Thomas, Training Technology
.2, Advanceu Systems Division, Air Force Human Resources Laboratory.
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SECTION [

INTRODUCTION

For a number of years the Air Force Human Resources Laboratory
has conducted a research program iavestigating methods of improving
maintenance Jata. This research has given special attention to the
improving mairtenance effectiveness by improving the quality of the
maintenance data provided to the technician. The goal has been to
devzlop maintenaaze data which will enable inexperienced personnel
to perform maintenance tasks at a level of proficiency approzching
that of personnel who are experienced in performing thess tasks.
This resrarch has resulted in the development of a type of maintenance
data culled fully proceduralized job performancz zids (JPAs). Avail-
able evidence indicates tha: th:se aids may meet tuis goai.

Fully proceduralired job periormance aids have several advantages

oer conventional technical ovrders. Available evidence suggests that

the use of the sids may improve mainterance effectiveness by:

1. Increasing the reliability of the performance of complex
maintenance taske.

2, Great)wv reducing training time.

3. Decreasing dependency upcn personnel of extremely high
aptitude

4, Reducing manpower requirements.

J. Farilitating the sransfer of maintenance personnel from z
system tc a different systen.,

Fully proceduralized jch periormance alds are step-by-step instruc-
tions for performing any maintenance tazk that the technician may be
assigned. The step-by-s5.up inszructions are accompanied by detailed
illustrations which show the technician what the components referred
to in the instructions look like snd where they are located on the

eyuipr~nt. The aids are designed to provide tha technician with all of
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the information, in one place, that he needs to do the job and in effect
"tell him every move to maxe". The basic concept underlying JPas js that
it is possible to simplify a job and reduce the cognitive skills required
to accomplish it by "doing murh of che technicians work for him in
advance" through a detailed task anzlysis. Normally when a technician is
assigned to do a task he must decide what tools to use, what actions he
must take to do the job and in whar ccquence to perform the actions. In

the development of fully proceduralized JPAs, the task analyst makes these

T

decisions for the techrician and incorporstes them into the instructions.

L

The technician does not have to generate the informavion himself. As a

result, a less skilled, less highly trained individual can perform the

bt

job. A second advantage to this procedure is that the rask analyst is in

o A

a position where he has all of the necessary information available, has
adequate time to ccnsider all possitle procedures, and is better able to

select the best or cptimum preccecure.

PURPOSE OF THIS TECHNICAL REPORT

Since the effectiveness of the JPAs is dependent upun the guality
of the information developed and the decisions made during the task
analysis, it is egsential that the task analysis be of the highest
possible quality. AFHRL research has developed well defined prucedures
for performing the znaiysis and for converting the results into fully
prceeduralized JPAs. Although portifons of these procedures have been
described in varijous tecanical reports, a sys¢vmatic presentation of
the reguirements and prrcedureg Fr dawslnping tho ids k-~ net hern
readily available. This technicu. veport has beern preparacd tu meet this

reed. The report consists of three volumes:

Volume I - Draft Military Specification for Crganizationai

Mzintenance. This voiume presents a draft specification for use in the
procurement of fully proceduraiized JPAs for the organizaiticnal maintenance
of Air Force man-machine systems. 1t provides detailed requirements for
the content and format of JPAs and specifies that certain procedures e
utilized in preyaring the aids. The specification differs from most
military specifications for muintenance data in that it spacifies that
certzin procedures be used and that certain subproducts be produced. The

procedures and subprcducts are required to insure that the contractor
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follows the JPA methodology and to facilitate the updating the JPAs when

reguired. The specifications provided in this velume were adapted from
M31~J-83302 (YSAF), Job Performauce Aids, Advanced Tvpe for VNAF

Organizational Maintenance.

Volume II - Developer’s Handbook. This volume prevides decailed

instructions on the procedures used to develo~ fully proceduralized
JP4s in accordance with the draftr specificatien (Volume I}, It is
designed to serve as a basic guide for persons s<ngaged in the prepara-
tion of fullv proceduralized JPAs and as a sourcebook for personnel
preparing programs tec train personnzl rc develop JPAs, The materials
presented in this handbook were adapted from the handbook, Handbock
for Development of Advanced Job Performance Aids {(JPA) in Accordance
wirh Mil-J-83302 {GSAF) .

Volume IIi -~ Darta Manager's Handbook. This wolume provides detailed

guidance for data managers and other personnel charged with the respon-
sibility for procuring fully proceduralized JPAs. It outlines basic
procedures to be used by data managers co insure that bigh quality JPAs
are preduced., The materials presented in this handbock were adapred

from the handbook, Handtuok for JPA Managers on Review and Assessment

of Advancsd Type Job Performance Aids Prepared tc Mil-J-83302.

RRELAYIONGD {r 1o 30 ~JCNR3N2 INSAR

The draft specification prescinted in this volume wes adarted from
Mil-3-83302 (USAF), Job Performance Aids, Advanced-Type, for VNAF
Organizatioual Maintenance. Mil-J-83302 wae developed for procurement
of JPAs for use by Vietnamese Air Forcs Personnel. It was modified as
necessary to produce a draft specification suitable for procurement of

JPAs for USAF systemec. The following modifications were nade:

1. The requirement for bilingual presentatien (English - Vietnamese)

has been deleted.

Whivien
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2. The specifications for the preparation of maintenance dependency

chart based troubleshcoting aids (Decision Troubleshooting Aids) have been

deleted.

3. The forwat requirements have been modified to satisfy the require-

ments of M:il-M-387K4, Manuals, Technical: General Requirements for their

preparation. These changes involve page size, sccurity markings, front

matter requirements, etc.

4. An additional format is provided for presentation of the JPA
frames. Tihe new format presents the i.astructions In a flow chart format.
Use of this format is mandatory for troubleshooting frames since it is
more appropriate for tasks containing many branching instructions. Use

of the format for the maintenance instruction frames is optional.

5. The applicadbility of the specificasion has been broadened to
make it appropriate fer the procurement of iFAs fer the organizational

maintenance of any Air Ferce man-machine system.

The basic requirements of Mil-j-83302 are retained in the draft
specificgrion. The requirements for the maintenance task analysis
and the production cf the subproducts and intermediate products au
considered to be .ssential fur the preduction of effective JPAs and
have been retafned in the draft specification. 1In additicn, the
requirements for illustrations, writing, organization of materials

into sections, division into volumes, and indexing have been retained
unchanged.
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SECTION 11

DRAFT SPECIFICATION




1.

1.1

Military Specification

JOB PERFORMANCE AIDS, FULLY PROCELURALIZ..),
FOR ORGANIZAT1ONAL MAINTENANCE

SCOPE

This specification establishes the requirements for cointent and
format of fully proceduralized technical data called sob Performance

Aids (JPAs) fer organizatioual level maintenance as detined in AFM 66-1.

APPLICABLE DOCUMENTS

2.1 Goverument Documents.

t includes rejuivements for intermediate data producnts :elated to JPA
preparztior and acceptance.

The following documents, of the issue in

effect on the date of invitation for bids, or request for projnosai,

SPECIF1CATIONS
dilitary

MIL-»-38730

MIL-M-38784

MIL-P-38790

FUBLICATIONS
Military
AFM 6€6-1

AFSCH 375-5

AF 79 05-5-1

AF TO 00-20-%

MIL--STD~1738-1
23 January 1363

rs ces .. . . . Lo
s A030 L i aer cit: H n.
form a part of this specificatiin to the extent specified herein

Manuals, Technical: Oeneral
Requirement for Preparation of

Manuals, Technical: Gene: .1
Requirements for Preparation nf

Printing Prcduction of Technical
Manuals: General Reqguirements for

Maintenance Management

Systems Engineering Managem»nt
Procedures

AF Techmical Order System

USAF Vehicles and Base Maintenance
Equipment

Mechanical Symbols (Gther Than Aero-
nautical, Aerospacecraft and Space-
craft Use)

O T I P - o s
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MIL-STD~17B~2 Mechanical Symbels for Aeronautical, )

23 January 1963 Aercspacecraft and Spacecraft Use -~ !
Part 2

MIL-STD-806 Lraphic Symbols for Logic Diagrams

2.2 Other Puilicatio.s. The folloing decuments form a parft of this
specification tov the extent specified herein. Unless otherwise indi-
cated, the l. test milirary ap:roved issue in effect on date of invi-
tation for bids, or request for proposal shali apply.

USAS Y14.15 Electrical Diagrams

USAS Y32.2 Graphic Symbols for Electrical !
and Electronic Diagrams

USAS ¥32.15 Flectrical and Electronic Reference
Designations

3. REQUIREMENTS

3.1 Use of Coior. Tne use of any cclor except black is e-clicity
prohibited.

3.2 Haintenance Task Analysis

3.2.1 Task Data Coverage. Task analyses shall be prepared in accordance :
with the requirements of 3.2 for all maintenance functions pe-rformed at ;
the organizational level of maintenance for all subsyc.ems.

3.2.2 The ‘oliowing subtproducte shall be prepared in accordance with the
requirements specified herein:

a. Task ldertifisation Matri> {TIM)

b. Task Tnventory

c. Task Description Index and Management Matrix
d. Test Equipment and Tool Use Document

e. Task-step Data Derails

3.2.3 Datz Sources. The fellesing types of documentation shall be
consulted in preparation of <lhe maintensnce task analyses. Tue most
recent issues at the time the task analysis is performed shall be used.

3.2.3.1 New Systems. These documents are defined in AFSCM 375-'.

a. Functional Flow Block Diagram

b. Requirement A-location Sheet (RAS)
c. Trade Study Report

d. Time Line Gheet

e. Schematic RBlo 'k Diagram

f. Design Sheet

g. Facitity Iatecfz.e Sheet
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h. End Item Maintenance Sheet (Manual)
i. Maintenance Sheets (Automated)
j. Maintenance Loading Sheet
k. Maintenance Ground Equipment (MGE)
and Aerospace Ground Equipment (AGE)
1. Personnel Utilization Sheet
m. Calibration Requirements Surmmary

».2.3.2 Existing Systews. The following data sources in addition to
those specified in 3.2.3.1 shall be used when mainterance task analysis
is undertaken on systems that are in the operational phase.

a. Techrnical Orders (TOs)

b. Eangineering Reports

c. Standard Operating Procedures (SOPs)

d. End Item Parts Inventories

e. Special Tools and Test Zquipment Maruals

f. Illustrated Parts Br:akdown {(IPB)

§. Other Drawings; e.g., photographs. enginecrjng drawings, etc.
h. Field Date; Maintenance technicians experienced in the mainte-
narnce of end items at the organizational level shall be consulted
in the preparation and verification of the maintenance task analysis.
In addition, maintenance operations on the end items shall bSe
observed as necessary if other daca sources are inadequate.

3.2.4 Duplication of Effort. The preparation of maintenance task ana-
lyses to support job performance aid developmert shall not result in
duplication of zffcrt. Valid data which have already been prepared as
part of system developzent shall be used whzre available and applicable.
The data shali be incorperated in the task analysis by refereace.

3.2.5 Use of Computer. The use of a computzcr for data storage and
retrieval is accegtabie., Data formats specified in this section (3.2}
may be modified for computer use so long as the infcrmation requirements
and deliverable data requirements of this specrificution are met.

3.2.6 Task Icdertification Matrix. A Task idertiilication Matrix (TIM)
shall be prepared in accordance with the following requirements:

3.2.6.1 Hardware Entries. The icem entries t-v the matrix (i.e.,
vow Feadings) skrll be obtained ZIrom the scurcer ideatified in 3.2.3
ana formatted in accordance with the instructions oelow. Hardware-
related terms shall be used as defined in 6. KRCTES.

3.2.6.2 Hardware Formats and Codas. The names for subzystenm, equip-
ment, group, etc., ftems shall be entered in the rows of the TIM as
illustrated in the example in Figure 1. A unique code desjignaticn
shall be assigned to each row entry. A numerical code is illustrated
in Figure . and may de used as guidance. In this code, each havrdware
item is assigned a number which uniquely idcntifies the item by uznme
and level, Eight fields are provided in this code, each field cor-
responding to a level !n the hardware end item hierarchical lists.

Menbgewt 1 maey 4 »
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The code assigned to a hardware item shall reflect its position of
subardination in the hardware top~down-breakdown.

E The actual hard-
4 waie subordination shall dictate rhe code level assigned to an item
E rather than the traditional definition of “equipment group" etc.

S

e 3.2.6.3 Maintenance Function Entries (i.e., column headings). The
B follcwing terms shall be used ..s defined in 6.2:

p 2. Adjust

b. Align

¢. Calibrate
d. Checkout
e. Handle

f. Inspect
39 2. Ionstell

3 Operate
Remove
Repair
Servic
Troubleshcot

K inlter

"
B

——r
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Aty

3

TR -
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3.2.6.4 Maintenance Function F.rmats and Codes.
maintenance functisns shall be entered in

-

the TIM, as illusirated in Figure 1.

The names for the
the ¢olumn headings for

The names for each of the maintenance func.ions shall be assigred a
code, such as the numerical one indicated in Figure 1.

B 3.2.6.5 Task Cell Entries. For each intersection within the aatrix
53 the following types of entires shall be made as appropriate:

~ no organizatioral maintenance task of this type is perf-.rmed
on this =né item.

) T -~ organjzational maintenance tasks of this tvpe are periarmeu
& on this end item. 1Indicate more than one task in 3 cell by
a subscript that shews the number of tasks.
T

y~ 2 task identified at this end item level is part of a task
) verformed at scme higher level in the end item list. For
example, a checkout task ideatified at the equipment lavel

may be a subroutine within a subsystem checksut or be an
intagral part of it.

TL ~ the maintenance function at this end-item level is nade up
cf tasks performed at lower sevels in the end item list.

For example, a checkout at the equipment level may be made
up of “ndividual checkout tasks at the unit level.

s
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3.2.6.6 Review and Approval. 7The Task ldentification Matriz shall
be submitted for review and appveval by thz Procuring Agency. The
approved TIM shall define cthe population of tasks which require the
preparation of job performance aids. Subsequent addicions %o, cor
deletions from, this task popularion may be initiated by either the
contractor or the Procuriang Agency, but shall be approved by the
Procuring Agency.

3.2.7 Task Inventory. The .JPA contractor shail prepare a Task Inven-
tory consisting cf rhe list cof ail tasks perfnimed at the crganizational
level on the ond items in the Task Identification [latrix.

3.2.7.1 Task Statement Formats and Coces. Each task statement shall

be made up of the name znd code of onc end ite:n coembined with one
aintenance function name and coie from zhe Task Identification

. .trix, To the nine-~field code fer the end item and maintena:ce

functions. a tenth 7ield shall be zddad for the task statements.

Figure 2 indicates how thig may be donc. Use ot the ten-field code

permits each task statement tc be assiyned a unique number,

3.2.7.2 Review and Approval. The Task Inventory shall be docurented
as a working paper by the JPA contractor and made available for review
by the Procuriig Agency.

3.2.8 Task Descripti-n Data Base. The JPA contractor shall =ither collect
or generate, as required, tasx description data for each of the rasks in
the Task Inventory. The task description data base is composed of the
materials preparad in accordance with paragraphs 3.2,2 through 3,2.10.

3.2.9 Test Equipment and Tool Use Form. This document prevides detailed
information on the use of test equipment and toois in coniucting mainte-
nance tasks. It shaill be prepared by the JPA contractor in accordance
with the requirements which folliow.

3.2.9.1 Each item of test equipment ard each special tool uszed in
any maintenance task shall be listed. A special tool is any tool
not in tke mechanic's normal tool kit, as defined by the Procuring
Agency.

3.2.9.2 A1l functions for which each test eguipment or special toecl
is used in perfcyming the maintenance tasks in which they are used
shall be liste! copposite the name of each item.

3.2.9.3 Opposite each function shall be listed the classes of specific
information to be included in the JPA whenever any of these functions
occurs in a tash. The faitiul dete.minzilcn of what informatinn is to
be included will be made hy the contractor on the basis of informacion
previded by the procuring agency gbout the capabilities of the cexpected
users of the JPA. The kind and level of detail of the infcrmation
shall be such that a typical user would be able to follow the instrus~
tions znd perform the funrction, but shall be suzh that information the
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Figure 2,

00

01

09

01
02
03
04

Checkout communication subsystem
Operate communication subsystem
Checkout transmitting staticn

Operate traznsmitting szation

Remove Spark Flug £1
Remove Spark Plug #2
Remove Spark Plug #3
Remove Spark Plug #4

Exampius of Task Statemenzs zad ¢ .~des
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user can reasonably be expacted to know at the time of task performance
is not included in the JPA., Figure 3 jllustrates properly prepared
entries on the Test EquigmenC and Tecl Use Form.

3.2.9.4 Review and Approval. The¢ teet Equipment and Trol Use Form
shall be submitted tu the Procuring Agency, as directed, for review
and approval.

3.2.10 Task Deszription Index snd Managemant HMatrix. This document
shzll be in the general format illustrated in Figure 4 and shall contain

the following information.

3.2.10.1 Row Hcadings. The task statements and codes of the Task
Inventory shall bz entercd as row headings in the matrix in the szme

order as listed in the Task Invertory.

3.2.16.2 Column ileadings. The columns of the matrix shall be headed
by the types of data i12quired for each task as specified in 3.2.10.3.
Thes: headings shall be arraved in the order listed in 3.2,10.3.

3.2.10.3 Snecific Task Description Data Require!l. The following in-
formation shall be entered or referenced for each task on the matrix
under the colum: heading: as indicated. Entries shall be in accor~

dance with 3.2.10.4.

a. Equipment Descrivtion and Operatior (Column A). The appli-
cable sections of Technical Orders and other system documents
which describe the physical characteristics and tue mode of
operation for the item of equipment on which the task is per=~
formed shall be identified and referenced.

b. Equipment Drawings (Column B). The applicable drawings in
Technical Orders and other system documents which illustrate
the location of the items of equipment within the aircraft on
which the task is performed shall be identified and referenced.

=

3 These include: 1) general aircraft locators, 2) specific air-

. craft locators, 3) item enlargements, anl 4) exploded drawings.

%, c. Equipment Configuration Applicability (Columa C). The appli-
(e cability of the Task data to various equipment configurations

E {MIL-M~38730). If the data spplies to all configurations, the

3 word '"all" shall be entered. Any unique or distinguishing features
3 among aivcraft series shall be identified and described.

;; d. Test Equipmeat and Special Tools {Column D). The test equip~
E ment and special tools required for task performance shall be

s identified. A separate Test Equipment and Tool Use Form (3.2.9)
E shall be prepared to provide the required information. References
ks shall be made in the mstrix to the applicable sections of this

Z; document.,

= 13
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the Item Uses to be Included
In Job Performance Aid
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- Oscilloscope Meanurs 1. All 7~cpe centrol

= S4S5A settingsa.

B 2. Step-by-step procedure.
E: 3. Illuctraticn of proper

waveform.

3 4, Computation fcomula !
" showing what readings

k. o eater.

e

Torque Wrench Tighten fastenars to 1. Illustration of wreach.
e specified Sorque 2. Illustration of range

L setting.

: 3. Illustration of wrench

= in position.

E 4. Illvstration of pointer °
= indicating proper torque.

———— e

Figura 3. Sample Test Equipment and 1ool Use Farm
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e. Supplies (Column Z}. The expendable items and support materials
shall be identified. Sealants, lubricants, replacement lamps, and
"maintenance in pjrogress' tags are examples of expendable items.

The Federal Stock Numbers shail be included when available. The
quantity and size of each expendable item shall be included with the
list of items. Codes shali be developed for these items so that they
can be employed to update the Job Guides.

f. Personnel Required (Column Fl). The minimum number of technical
personnel required to perform the maintenance task shall be identi-
fied. Each of these technicians shall be ideatified by job title

and level(s). The specific task steps that each must perform shall

be identified and keyed to the tack step narrative descriptions in
Column K2. The locations of each of the technicians when performing
the task shall be identified; =>.g., Technician A is in the cockpit,
Technician B is cn the ground at the tail of the aircraft, etc. The
comnunication requicements betwezn technicians shail also be indi-
cated, including the wmethod of communication, the information exchanged,
and the task steps at which the exchange takes place. The latter data
shall be keyed to the task steps ian Column K2 in the matrix.

g. Specialists Required (Column F2). The requirements for special=~
ists to perform a task, or task steps, or to assist the maintenance
technicians in performing a task shall be identified. The special-
ists shall pe identified by job title and level(s). The tasks or
task steps which they are required to perform and the communication
requirements betwezen the specialist and maintenance technician shall
be identifjed and inserted or referenced in Column F2 of the matrix.
References to task steps ave to be keyed to Column J2.

h. Equipment Condition (Column G). The state or condition of equip-
ment that must exist before the task is performed shail be stated.
For example, an aircraft must be on hydraulic jacks before removing
the shock strut.

i. Notes, Cautions, and Warnings (Column H). All notes, cautions,
and warnings that apply tc the entire tack shall be identified as
specified in MIL-M-38784.

j. Replacement Parts and Illustrated Parts Breakdown (Column I).
for those tasks which require replacement parts, these parts shall
be identified by name and number. In addition, the applicable
figure in the Illustrated Parts Breakdown shall be ceferenced by
Technizal Order number and volume, figure nuamber, and title.

k. Forms (Column J). Any forms that the technician must fill out
(such as inspection reports, trouble reports, and maintenance logs),
shall be identified. Each reference shall include form number and
title, and tne source of instrucrions for filling {t out (e.g.,
AFT(-00-20-5) .

16
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1. Task Initiation (Column Ki:. Tke contractor shall provide the
following data related to the factors which require that a task be
performed:

(1) Whether the task is 1) initiated on a scheduled basis
such as the result of performing a praventive maintenance

(PM) routine, or 2) performed as a result of a write-up by

the pilot or other crew member which describes some malfunc-
ticn that the flight crew has discovered, or 3) discove:ed to
be needed, as a result of performing other tasks (such as
inspection or checkout tasks). The precise basis for task
initiation shall be identified, such as the malfunction symp-
tons identified by 2 flight crew member or the schedule (e.g.,
daily, monthly, etc.) which is to be followed.

(2) Whether the task being analyzed is normally initiated as
a result of performing some prior task, or set of tasks; i.e.,
is it a part of a sequence or a branching from other tasks?

The prior task (which should also appear in the Task Inventory)
shall be identified by name and code.

m. Task Steps (Column K2). If detailed descriptions of task steps
are available in documents, and if the analyst is assured that the
descriptions validly represent the steps, and if the information
meets the requirements set forth below, then he shall reference the
documents, which thus become part of the Referenced Datz Base. 1If
the steps are not adequately documented, the contractor shall develap
the required data in accordance with the following requirements, and
reference to this Created Data shall be entered in Column K2 of the
matrix. Special requirements for developing task steps for trouble-
shooting tasks are specified in 3.4 and 3.5.

(1) The task steps shall be arranged in the order in which
they are performed.

(2) Any requirements for the specific timing of task steps
shall be identified.

{3) Verbs shall be seiected from the standard verb list
(See 6.2;

(4> The level of detafl with which the task steps are described
shall be based on information about the skill and knowiedge
capabilities of the user population, as determined in accordance
with 3,2.11.

n. Tolerances (Column K3). Task steps whick require the adjust-
ment , alignment, or calibration of an equipment item to a speci-
fied numerical tolerance shall be identified, and the numerical
values shall be eniered or referenced to the appropriare task

step in Column K2 of the matrix. Measuzes shall be expressad in
units appropriate to the equipment item involved; e.g., use decimal
units with feeler gauges.

17
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o. Specific Notes, Cautions, and Warnings (Column K&4). Specific
notes, caut.ions, and warnings shall be referenced to the step to
which they apply.

p. Repsrition (Column K5). Task steps which are repeated, such
as adiuctment of several identical items of equipment, shall be
identified, and the requirements for such repetitions shall be
entev2G cr referenced into the step or steps to which they apply.

q. Mwvitiple Technicians/Specialists (Cclumn K6). Any references
to mv.tiple technician or specialist requirements (identified in
Coiunns Fl and F2 of the matrix) shall be referenced in Column Ké
for the step or staps to which they apply. The same entry that
appears in Columns Fi and F2 will be repeated in Cclumn K6,

r. Maintenance Suppost Information (Column K7). Any additional
instructions that are required for performing the task that are
not appropriate for inclusion as instructions in the job guides
shall be identified and referenced.

s. Special Instructions and Standard Operating Procedures (Column
K8). Those tasks which require special instructions, such as how
to perform a dye penetrant test, or which consist of standard
operating procedures (SOPs) shall be identified and the source

of such instructions referenced or the data entered.

t. Follow-On Tasks (Column K9). Those tasks which are not com-
plete work units in themselves and therefore require the perform-
ance of an additional task(s) (i.e., follow-on maintenance) to
return the aircraft or ¢ “system to a ready state or te a safe
condition shall be ideny ried and the task or task alternatives
which follow shall alsc be identified. The names and codes for
such follow-on tasks shall be entered.

u. Task lepetition (Column K10} . Those tasks which are repeated
on dirferent equipment items or at different times on the same
eguipment item shall te identified and the requirements for such
repetition entered or referenced. If there are any variations
between the original and repeated performances of task, these
shall be identified.

v. Task Termination (Column L). The indicarion of task cempletion
skall be specified in the following terms tec the extent that they

apply:

(1) A given unit of activity is completed, such as the comple-
tion of a specific type of maintenance function (e.g., an equip-
ment item is removed, or the results of periorming a checkout
task have been obtained).

(2) The system is no longer ir. a "down" condition.
(3) The aircraft or subsystem is not left in a condition that

is dangerous to equipment or the user.

18




(4) Performance of the last task step results in a decision
point, at which the msintenance technician must decide on the
appropriate nex: task to be performed. ’

w. Notes (Column M). The task analyst shall note any information
in this column on the matrix form that is pertinent to understanding
and interpreting information in any of the other columms.

3.2.10.4 Matrix Cell Entries. The zell entries in the matrix shall
be as follows:

0 - task description category is wot relevant to the particular
task statement.

? « insufficient information has been collected for the formclation
of a cell eatry.

Data - short data entries may be inserted direczly into the appro-
priate cell in the matrix. Such data are part of the Created
Data Base.

Reierences -~ if the data are not entered in the matrix, a reference
to where the data are stored (either the Reterenced or Created
data bases) shail be made. This reoference shall be sufficiently
specific that, in the case of data which are to be inserted
directly into a job aid, the formatter is able to determine
precisely which dzva are relevant. This may require referencing
to the level of specific sentences or drawings in some cases,

3.2.10.5 Review and Approval. The Task Description Index and Manage-
ment Matrix shall be submitted for in-process review and comment as
directed by the Procuring Ageacy. The Matrix shall nst be counsidered
complete until entries have been provided in all infoimation categories
for ecach item in tiie Task Inventory. Wwhen the matrix is complete it
shall be submitted for review and final approval by the Procuring Agency.

3.2.11 Task~step Data Details. The level of detail cf task description
data shall te such that after it is put into proper job guide format, a
member of the user population at the tenth percentile of tnat population
in maintenance skills and knowladges shall be able to folluw the job
guide and perform the task correctly.

Ia order zo help ensure that this standard is met, the JPA contractor
shall submit for review and approvzl, as required by the Procuring Agency,
a statement of the kind of information he will inzlude in the narrative
task data for each of the following types of task actions:

Performance. These include:

a. Observing gross indications, such as a light on c¢r off, o:c a
meter reading in or out of the acceptable band.




b. Reading quantitative values, such as voltages or pressures A
on meters and gauges.

¢. Noting relative motion between components, such as the actua-
tion of mechanical linkages.

d. Reading or interpreting scope patterns or wave forms.

: e. Noting defects by physical signs, such as worn surfaces,
e vibration, etc.

f. Presence or absence of distinctive sounds.

g. Discrimipation of a particular characteristic of sound, such
3 as normal versus abnormal bearing whine.

h. Discrinination of proper pitch or freguency.

i. Discrizinations of odors such as from overheated bearings or
burned insulation.

3.2.11.2 Problem Solving and Decision-Making Critical to Successful
< Task Performance. These include:

E: a. Selectiosn of appropriate next step or tasic te be performed where
4 there are alternatives.

b. Performing calculatioas.

c. Exercising judgment.

d. Translations or converting data, such as from binary to decimal,
etc.

= 3.2.11.3 Motor Acztions Critical to Task Performance. These include:

a. Activating binary switches, such as push buttons, toggle
switches, ecc.

b. Adjusting ccntinuous controls to specified settings, as the
adjustment of voltage levels on a scope.

c. Setting a mu.ti-position control to a specified setting, such
as the selection of a voltage scale on a scope.

d. Performing coordinated gross bodv mcvements, such as required
in positioning an item of hardware for installation.

3.3 Job Guides
3.3.1 Coverage. Job 3juides shall be prepared to support all orgariza-

tional maint=nance tast¢s identified in 3.2, (Maintenance Task Analysis
as requiring JPA coverage, with the exception of troubleshcoting :zasks.)
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3.3.2 Types of Job Guides.

The following types of job guides shall be

preparad:
a. Maintenance Instruction Manual
b. Index to Maintenance Iustruction and Inspection Guideline Manuals
c. lnspection Guideline Manual

d. Maintenance Support Information Manual

3.3.3 Maintenance Instruction Manual

3.3.3.1 Contents. Maintenance Instruction Manuals shall contain
illustrared, step-by-step instructions for the performance of the
following maintenance functions (as defined in 6.2) on applicable

hardware items at the organizc+-ional level:

a. Adjust

b. Align

c. Calibrate
d. Checkout
e. Handle

f. Inspect
g. Install
it. Operate
i. Remove
j. Repair

3.3.3.2 VYslumes, Division Into. There shall be at least one voluue

for each aircraft subsystem (e.g., propulsien, electrical, instru-
mente). Each volume shall be limited in size to 300 pages (150
sheets). Each volume shall be identified by an Arabic number.

Each volume shall contaln a cover, » title page, a list of effective
pages, a table of contents, and onu or more sections.

3.3.3.3 Sections. Each section shall bear a title which describes
an activity. Each activity shall consist of a single maintsnance
ztask or a group of tasks all related to a higher-order maintenance
function, such as checking or adjusting a number of similar hard-
ware items (e.g., flight instruments or door hinges). Each section
shall contain: {(a) an Inpnt Conditions page, (b) Replacement Parts
pages, (when required), and (c) pages of instiuctions and iliustra-
tions. Sections shall be numbered consecutively within a volume,
and pages shall be numbered consecutively within sections (e.g., the
second secticn of a volume shall begin with page 2-1).

3.3.3.4 Input Conditions Page(s). This page shall be the first page
of each section. All the information zequired to prepare for the
activity contained in the section shall be contained in the input
conditions page. See Figure 5 for format. The following items shall

be included in the input conditions page.
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REMOVE AND INSTALL TAIL ROTOR REMOYE ANC INSTALL TAIL ROTOR
PITCH CONTROL QUILL AND ROD PITCH CONTROL QUILL AND ROC
C c ACTIVITY 1DEX
INPUT CONDITIONS
= Procedure Pags
= Applicable Serial Nos: .
3 Replacerent Parts 3
< All UH~IH aircratt O O Depressurize Hydraulic
- System >
E Special Tools and Test 2etove (ALl Components) 7
Squipment: pen Vertical Fin Tail
Rotor Shaft Access
E Cne Maintenance Support Boor 5
Information Manual O O Tai! Rotor Crosshesd
e One tensiometer . Asserply 9
E One torque wrench, calibrated sprocket Cover, Sprocket
1 in inch-pounds Guard, Silent Chain and
Z One 10-pouns weight Tail Rotor Contro! Pan i1
One teeler gage
E Tait Rotor Pitch Control
3 Stuaties: Quil}l and Rod !
< One Mz ntenance in Progress Install (All Compcnerts) 15
e teg . Inspect Tail Rotor
9 One Circuis dreake: fadel Pitch Contro! Ouil!
_% O and Rod 15
£ instali: O Piteh Control Sprocket,
e Retaining Nut, Pitch
. Grease, MIL-G-25537 Control Rod, C~Ring and
= Tail Rotor Control Pan
Personnel Pequired: Two 1
£ . Retaining Plate and
3 Ass.stant will be required in O O Bearira et 19
fo ward cobin. Crosshead Shim and
. fh
Spegialist »ill be require¢ to g;?i:?egf,‘ch Control 21
connect evternal hydraufie Ju 2
power 1o aircraft upon request. O -~
4+ 4-2

Figure 5. Example of Format for Input Conditiuns Fages
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a. Activity Title. The name of the activity shall appear in
capital letters at the top of the page. Activity titles shkall
specify the type of maintcnance to be performed (e.g., remcve,
install, adjust) and the hardware item that is to receive the P
= wmiinrenance. ‘

E b. Applicable Serial Mymbers. Appiicability of the instructions
B to various equipment configurasions shall be stated in accordance

2 with MIL-M-38784. If the instructions apply to all configurations,
4 the word "all" shall be entered.

c. Special Tools and Test Equipment. All maintenance tasks (e.g.,
install, remove) requiring tools or test equipment rnot included in
technicians' tool kits shall be identified. The speciaul tools and/
or test equipment needed for the perforwauce of such meintenance
sball be listed (including the quantity of each) beneath the name
of the appropriate task. Common name, specific name, and part
number shall he noted. When tasks reguire a Maintenance Sapport
Information Mai~al, the volume number of the manuzl shall be listed
here.

PRV RSO PRV

3 d. Supplies. Exrendable items and support materials shall be :
listed. Sealants, lubricants, replacement lamps, labels, 'mainte- :
nance in progress" tags, etc., are considered expendable items.
When the item can be identified by a Federai Stock Number, the i
number shall te given. The quantity and size, when applicable, %

3 of each expendable item required to complete the task shall be :
given. :

e. Personnel Required. The minimum number of persomunel reguired

to perform the task shall be stated. The number may include the
primary technfcian and cne or more assistants (to whom verbal
instructions will be communicated by the primary technician), or
several technicisus focr whoi- iadividual instructions are provided
separately in the manusl. Following the statement of number of
personnel shall be statements of the task starting position (rela-
tive to the system) of each technician and assistant. Technicians
shall be designated Man A, Man B, etc.; assistants shail be desig-
rated "Assistant’. Finally, if any specialists are required fer
such activities as niloting the aircraft or connecting externil
electrical or hydraulic power, such a2 requirement shall be stated,
e.g., "Specialist will be required to operate electrical power
cart.” Speciaiists shall not be included in the nurber of personnel
required to perform the task.

RiTNHD f
aoktan o NEAWAD PO L ¢

f. Equipment Corditions. C(ertain activities are dzpendent upon

the system being in a given condition (e.g., aircraft must be

on hydraulie jacks before removing the shock strut). These re-
quired conditions shall be stated. Any information per.inent to

5 safety shall also be included and presented as a cautiea or warning.
Z When the required conditions can be obtained by performing other
organizational maintenance :asks, those tasks shail be indicated as
prerequisites and shall be referenced by volume and page nuvuber.

9 23
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g. Warnings, Cautions, Notes. Any Warnings, Cautions, or Notes
applicable to the entire taskh shall be included as specified in

MIL-M-38784.

h. Activity Index. The activity index shkall be a listing of all
mzintenance tasks that are performed during the activity and the
corresponding page numbers on which they start. 1In addition, a
reference to the appropriate page(s) for a list of applicable
Replacement Parts shall be included on tite left side under the
heading, Procedure. The ccrresponding page numbers shall be on
the right side under the heading, Page.

3.3.3.5 Replacement Parts Pages. When reola<tement parts are requived
by an activit;, Repluacement Parts pages shail follow the Input Zondi-
tions page, and shall contain the foilowing:

On the left pages activity title; identification of the applicable
Illustrated Parts Breakdown (IP3) or equivalen: and applicable figure
within same; and relatiorship of part name (and illustration callout}
to item number in the applicable IPB or equivalent.

On the right page: an illustration, usually an exploded view, with
callouts to each hardware item included in the list on the facing

page. See Figure 6 for format.

3.3.3.6 Maintenance Instruction Frame. The frame is the Lasic unit
cf maintenance instruction information presentation. A frame shall
consist of two facing pages, with step-by-step narrstive instructioms
on one page and assoclated illustrations on the facing jage.

a. Narrative Insrtruction Page. This page shall consist of a group
of task steps which are to be performed in an indfcated order. The
nomenclature for each hardware jtem wmentioned in the body of the

task steps shall be accompanied by a caliout number, in pareuathesis,
keyed to an illustration of that irem zppearing on the facing pages.
The writing shall be in accordance with 3.3.7.3. The following types
of task step and information paragraphs shall be used as needed:

(1) Linear Task Step - Linear task steps ave task-staeps which
are performed in a fixed sequence (i.e. task step x is always
followed by task step y).

(2) Branching Tasik Step ~ Branching task steps contain measure-
ment or observation procedures which, by its outcome, determines
the next task step to ve performed (i.e. step x may be followed
by step ¥ or step z depending upoc: the results of the check at
step x). Wheit a test instrumenc is involved, the name of the
instrument and the type of measurement to be made shalli be
included in the instructica.

P S R Y L T PR e T s
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SPAIH~1 (U)H-2-5

REMOVE, INSTALL AND SERVICE
EXTERNAL CARGO SUSPENSION

Repiacemont Parts:

Refer to applicable Organiza-
tions! Maintenance Repair Farts
snd Special Toots List:

™55-1520-210-20P

Figure 449

Part 1tem Nos.
Extarnal suspension (t) 53
Rostraint spring (3) 56
Restraint spring (2) 57
Pastraint spring (5) 56
Figurs 452

Part 12em Nos.

W
w

Cargo hook (4)

T.6. JPAjH-1(u)H-2-5

Figure 6. Example of Format for Replacement Parts lages
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{3) Reference Paragraph - Reference paragraphs direct the tech-
nician to brancu to a specific page or {rame of the JPA,

-
RN

(4) Notes, Cautions, and Warnings Paragraphs - These paragraphs
contain comments chat emphasize important and critical conditions ;
to which the technician should attend, as well as the coxrespond- :
ing action implications. The requirements of MIL-M-38784 are :
applisable. §

(5) Terminal - Task steps which complete the maintenance activity.

b. Illustration Page. The page facing tae maintenance instructions
shall contain an illustration of every hardware item to which refer-
ence is made in the instructions. 1llustrations shall he in accordance
with 3.3.7.4.

chssre e

¢. Format. The frame may be printed in either of two optional formats.
The format to be used will be established by the procuring agency.
Opticn 1 is rvecommended for most procurements. The opticnal formats
are:

(1) Format Option I: The frame shall be printed horizentally on
two facing pages. The right-hand page shall contain the step-by-
step ingiructions in fiow chart form. The left-hand page shall
contain the supportiprg illustrations. Linear task steps, notes,
ceutions and warnings shall be outlined by a single line, one point
thick izee Figure 7A). All other task-steps shall be indicated
tv 20~30 percent fine screen (85 lines/inch) background (see
Figure 7B). 3Brenching frames shall use windows in the screen
background (see Figure 7C) to indicate expected readings and
tolerance or to indicate the reasen fev branching (e.g. to branch
te the correct instruclion for aircraft with a cpecified seria
namber), In order to show the prescribed sequence of task steps,

B L S B P Y N TR BUT IS TE ¥ SOV

1. Reguast specialist dis- Hequest specialist inspect {;sh\g voltmeter (PSM-<), :
crangct oxtarnal elactricsl and repair connectar (21, Shack 1eet restiing on
pover. indlLator (3} Is 8 or~s,
B Remgve pretes. Yes

2. Place NON-ESS {45 switen (5) o
at WAL O, Ser VM ;
awitch (&) to £S5 SUS. C

3. Open GEN & BUS RESET :
circuit sreaker {i,.

A

Flzure 7. Sample Task~Step Fermats
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the task steps shall be interconmnected by arrows. The major pro-
cedure flow lire, which runs on from page to page, will be of
three point thickness. The arrows that flow to reference or
terminal frames shall be one point in chickness. See Figure 8
for an example of u frame presented in this fcrmat.

(2) Format Opticn II: The frame chall be printed vertically
on two tecing pages with the step-by-step :astructicns on the
le{t-nand¢ page and the assocjated {llustrations on the right-
hand page. Tihe task steps shall be presented and numbered in
the sequence in which ther are to bc performed. The numbering
cf the steps shall begin with one on each page. See Figure 9
for an example of a frame presented in this format.

3.3.4 Index Manual. There shall be at least one index volume for each
series of Maintenance Instruction Manuals, i.e., for ea-n major system
(aircraft, missile, ete). Each volume shall be limited in size to 300

pages (150 sheets). The index volume shall be Volume ! of the Maintenance
Instruction Manual series. If the index is contained in more than one volume,
the volumes shall be numbered 1.1, 1.2, etc.

3,3.4.1 Content. The index manual shall provide systematized refer-
ence information to all activities included in the Maintenance Instruc-
tion Manuals.

3.3.4.2 Organization. Three index listings shali be provided:

a. Major Subsystem Listing
b. Eguipment Alphabetical Listing
¢. Line Removable Items Alphabetical Listing

3.3.4.3 Major Subsysvem Listing. Each major subsystem of the system
shall be numbered as a section within the Index Volume. The sections

(subsystem names) shall be arranged aiphabetically and numbered
consecutively from one.

P

z. WUithin each section the pages shall be numbered consscutively

from one (e.g., the first page of the second section would be
numbered 2-1).

b, Within each secticn the major subsystem shall be divided into
equipments. These equipments shall be arranged alphacvatically.

¢. Each equipment shall ba divided into Line Removable Items,
which shall be arranged aiphabetically.

d. Under each LRI shail be listed the titles (arranged alpha-
betically) znd volume znd page numbers <f 3ll maintenance tasks
performed upon that item.

3.3.4.4 Equipment Alphabetical Listine. Equipments which have a
maintenance activity performed upon them shali be presented in
alphabetical order. Reneath each equipment shall be given the

27
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T.0.

3-16

A [He | (W)H=2-17

INSTALL TAIL ROTOR CONTROL
QUACRANT

I. rilece quadrant (2) ot
install cosition. Install
bolt (1) with washers
ond nut.

2. Using g feeler gage,
mzasure distance between
fover support (4) andé
quadrant (l). Gap should
be 0,210 inch,

NOTE

' gap s $.01u inch, go to
Page 23.

3. Rerove boly (1) by removing
nut and washer. =emove
quadrant (2.

. Remove taree bSolits (1) oy
saroving Myt and wesher.
Rerove lower support (23,
Remove shir (5).

“OTL

Hie laminations gre 2,030 et
in thickness,

5. kemcve or ace laminations
to shim (5) to abiain

required gep of (.01 incr.

T.0. JPA-IH~!(u)H-2~17 l

Figure 9. Examile of Format for Maintenance Instruction

Frame Printed in Accordance with Option II

Eeot s ook SANETE R A




titles ang locations (volume and page number) of applicable mainte-
nance tasks. This listing shall be numbered as a section of the

manual (2.3.4.3).

3.3.4.5 LRI Alohabetical Listing. LRIs which have « maintenance
task performed upon them shall be vresented in alphabetical order.
Beneath each equipment shall be given the citles and location

3 (volume and page number) of applicable maintenance tasks. Tiis

. listing shall be numbered as a section of the manual (3.3.4.3).

3.3.5 1Ilnspection Guidelines Manual

3.3.5.1 Content. The Inspaction Guidelines Manual shall contain
1llustrated step-by-step instructions for the followin, ypes of
maintenance (as defined in T.0. 00-20-5):

a. Preflight Inspection (for aircraft)

b. Basic P st-flight Inspection (for aircraft)
¢. Phased Inspection

d. Periodic Inspection

The following types of maintenance shali also be included as reguired,
as part of the instructions for the above types of maintenance:

a. Ground Handling. Ground bandiing shall include such activities
as towing, hoisting, jacking, mcoring, and parking.

b. General Service. General service shall include such activities
as lubrication, cleaning, fueling and defueling, and paint touch-up.

3.3.5.2 Special Page Requirements. All requirements for front matter,
Input Conditions Page, Replacement Parts Pageo, and Maintenance Instruc-
tion Frame are identical to those stated in 3.3.7.2 and subparagraphs
thereto.

3.3.5.3 Volumes, Division Into. There shall be at least one vclume
for each of the types of maintenance listed in 3.3.5.1. Each volume
shall be limited in size to 300 pages (150 sheets). The vclumes shall
¢ be identified by consecutive Arabic numbers in the same series as the
E Mainterance Instruction Manuals. Each volume shall contain spocified
front matter (3.3.7.2) and one or more sections.

3.3.6 Maintenarce Support Information Manual. There shall be at least
one such volume for each series of !Maintenance Instruction Manuals, i.e.,
for each aircraft. Each volume shall be limited in size to 3060 pages
(150 sheets). The wDanual will be volume 2 of the Maintenance Instruction
Manual series.

3.3.6.1 Contents. ~his manual shall contain, but shall not be
limited to, the following tvpes of information:

30
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a.

General system information (dimensions, stations, access,
inspection openings, walkways, eic). This information shall
include brief descriptions of the system, its purpose, dimen-
sions, capabilities, main functions, and subsystems. Informa-

tion shall be presented in the form of charts and tables where
appropriate.

phte B AREY

ik

b. Ground support equipment descriptions.

¢. Standard maintenance procedures.

d. Othe:s support information whose format may not be compatible
with the standard Job Guide presentation.

3.3.6.2 Ground Support Equipment Data. Descriptions of all types
of ground support equipment used in organizational maintenance of
the subject system shall be included in this secticn, together

with instructions for their use. These instructions shall include

all applicable Notes, Cautions, and Warnings, in accordance with
MIL-M-38784.

3.3.6.3 Standard Maintenarce Procedures. This section shall describe,

in job guide format sucplemented with pictorials, applicable gerneral
maintenance tasks such as:

a. Heokup of electrical power
b. Techniques for lockwiring
¢. Rig pin insertions

d. Cotter pin insertion

e. Hydraulic pcwer hookup, and
f. Cockpit opering and closing

R
a4
o

WY

.

YR
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3.2.6.4 Other. Uiher types of information which may be incluasd in
the Maintenance Support Information Manual are:

a. Lubiicents, description ana uses
b. Torque-~tolerance data tables

c. Appiicable standards and specifications
= d. PFart identification information

: e. Tables of measures and conversion equivalents

okt I

3.3.6.5 Format. The JPA contractor shall reccmmend a format for
approval by the Procuring Agency. The recommended format shali be
generally consistent with other formats specitied in this section 3.3.

Ty TG WO T

3

3.3.7 General Requirements for Job Guides

S A

3.3.7.1 VPage Size. The Job Guides, lndexes and Maintenance Support
Informwation Support Manuals shall be printed
an image ares of 3-1/2 bv 7-1/2 inches.
5 page layouts.

it

on 4 by 8 inch paper, wich
See Figures 10 and 1i for
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3.3.7.2 Front Matter Requirements. The following front matter and
format requirements apply to all job guides.

a. Title Page. The information on the front cover shall be as
specified in MIL-M-28784. Tne type of job guide (e.g., maintenance
instructions, inspection guide, etc.) and the major subsystem covered
shall be included in the title. See Figures 12 and 13 for sample
title pages.

b. List of Effective Pages. The requirements of MIL-M-38784 are
applicable.

c. Table of Contents. The tabie of coutents shall be presentad

in coclumn form printed vertically on the pagc. The major subsystem
being addressed shall be speciiied, e.g., electrical. Each activity
included within the manual shall be listed. The number of the start
page of each activity shall appear to the right of thc name of tne
activity. BeneatP each activity (with the exception of OP CHECK),
there shall be a list of all tasks addressed in the text of the
manual for that activity. The wording of the names of the tasks
listed in this section shall be identical with the wording used
within the text. Tc the right of the listed task. there shall be
the section and page number on which it appears. See Figure 14 for
format. The pages ol the Table of Contents shall be anumbered con-
seci.1vely in lower~case Roman numerals, beginning with i.

3.3.7.3 Vriting Requirements

a. Mood. The second person imperative shall be used for mainte-
rnance instructions. The third person indicative shall be used for
description and discussion statements. YFor example, '"Torsion link
assembly transmits torsional loads from axle to shock line". The
second person imperative mood is common language, telling the tech-
nician what to do, e.g., Set POWER switch to ON. Articles shall be
excluded for brevity. The third person indicative mood shall be
used primarily in Notes, Cautions, and Warnings. An example is "Man
A starts at flight station and goes to cargo compartment”.

b. Sentence Structure. The elements of a sentence should be
arranged generally in the following order: 1) subject, 2) verb,
3) object, 4) predicate object, 5) indirect object.

(1) Subject. Implicit only, except when more than ane
technician is required.

(2) Verb. Select from verb list that work (or phrase) which
best describes the technician's behavior with respect ro the
object.

(3) Object. The specific equipment to which the technician's
behavior is directed.
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T.0. .!PA-IM-l(u)H-Z-?I‘l

TECHNICAL MANUAL

Job Performonce Aid

ORGANIZATIONAL
MAINTENANCE INSTRUCTICONS
PROPULSION

USAF SERIES
UH-TH
HELICOPTER

Peblnded sader suthoredy of the Secretery ! the Air Force

13 AUGASY Y920

Figure 12. Sample Title Page for Job Guides
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TECHNICAL MANUAL

Wk

Job Perdormonce Ad

PROCEDURALIZED
3 TROUBLESHOOTING ~ AID
PROPULSION
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USAF SERIES
UH-TH
HELICOPTER
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Padizahed sscer suthorrty of 12e Socratary o7 182 Aus Forge
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Figure )3. Sample Title Page for Fully Proceduralized Troubleashooting Aid
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1.0. JPA=1H-1(u)H2-4

fabis ot Contents
Arrfrome
O Page

Inspect Windshields
and Windows i-1

Rerove and Instatl
O wWingshiels ond Door
Upper window 2-1

= Rerove and fnstall
] Pitot's cr Copilot’s
e Coor Adjustabie Window 3=}

Remove an¢ nstall

= Cabin Rout Window 4-1
Remove z0¢ install
Cavin Nose Window $-i
Reroue and Install
Cargo Door Windcws ]
Operational (nreck
Pilot's and Copilot’s
wWirdshieild Wipers T~
Rerove snd Irstall
o wirgshiald Wiper and
soror-Convarter 8-\

=3

oy

R e G

Left-hand Headguard
Bratkot

o Right-hane Headguard
Bracket

Lett-hang Retor
Converter

& Right~-here Motor
Cenverter

Winashield wiger Arm

Figure l4. Example of Format fcr Tabkle of Contents
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(4) Predicate Object. The term (or terms) which cualify the
condition of the object (may not always be necessary). y,

(5) Indirect Object. The location of the object (not pre-
ferred over pictorials to give such information).

Example:

{Supbject)- understood (verb) Attach (object) maintenance in
progress tag to f{predicate object) pilot's cyclic stick.
This sentence reads: Attach maintenance in progress tag to
pilot's cyclic stick.

or

(Subject) Man A {verb) sets (predicate object) MASTER switch
to (predicate object) NORM position on (indirect object) IFF
control panel. This sentence reads: HMan A sets MASTEX switch
to NORM position on IFF control panel.

When a special tool is called out as part of a step, the step
statement shall be preceded by the word, "using”, and the tool
name. For example, Using (too! name} snap-ring pliers (stap
statenent), pull bushing from hinge. This sentence reads:
Using snap-ring pliers, pull buching from hinge.

c. Verb List. Verbs used in any instruction shall be selected
from the standard verbk list in 6.2. All proposed changes to
the list shall be reviewed and approived by the Procuring Agency.

d. Noun/Object List. In addition to standard noun lists pro-
vided by the Frocuring Agency, a noun/cbject list shall be
developed by the contractor and approved by the Procuring
Agency. Souns used in any instruction shall be selected from
the appreoved list.

e. JNomenclature. Consistency shail be maintained between the
first and subsequent cccurrences of each item of ncmenclature
in a frame. The nomenclature for an equipment item shall be
used in full on its first appearancz in the frame. On syghse-
guent occurrences, if there is no other name with which it
might be confused, the nomenclature wmay be shortened. For
example, the fraquency trazk or test switch may be called the
traeck or test switch, test switch or simply svitch if no other
switch bas vezn mentioned or fliustrated in the same frame.
Simple iderntifying nomenclature may be provided for attaching
parts in text, such as, "lower attaching bolts". Normenclature
corresponding to that appearing un the equipment ir decals,
engraved legende, nameplates, or other markings shall be stated

N T T . B>
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in the tex: exactly as it appears on the hardware, on the tirst
occurrence  Ail hardware items involved in a task shall be
specifically meu:tioned. Nomenclature containing terms that
refer to the purpose, functions, or nature of an item, and that
are irrelevanu to the tashk requirement shall not be used. For
instance, the gpoiler center wing input quadrant need not be
called such in an instruction to insert a rig pin. The presence
of an illustraticn showing the location of the unit enables the
instruction to be written simply: “insert rig pin in quadrant",
or "lnsert rig pin." Modifiers are required only when two or
more items of the same nomenclature are acted upon in the same
task.

f. Capitalization. The following words and items shall be
capitalized: NOTE, CAUTION, WARNING, INPUT CONDITIONS, SPECIAL
INSTRUCTIONS, END OF SPECIAL INSTRUCTIONS, END OF ACTIVITY,
sctivity title, component names, and control and displzy tities
as engraved on the equipment. Equipment names shali net he
capitalized uvalaess they are so engraved.

g~ Numbers. Numbers used in text shall be written out if onc
digit; if two or more digits, they shall be written as numerals
(exceptions are test equipment readings and callout numbers}.
Equipment markings should always be written as engraved on the
ejuipment.

h. Tolergnces. When tolerances are required, the tolerances
shall be written at the end of the step (torgue mounting boits
te 40 pounds, plus or minus one pound). Measurements shall be
written in the language of the tool used, e.g., thousandths cof
an inch are appropriate if the technician is to use a feeler
gauge; eituer Hertz or graticule scale divisions may be appro-
priate (depending upon level of user capabiiity) for a frequency
check with an oscilloscope.

i. Switch Sertting Instructions. The following conventions shall
pe adopted for writing instructions with switches. For switches
which hold their position once they are set, write: Set (name)
switch to (position). Tor setting several switches, begin 5t the
top left and proceed cleckvwise ~ at a maximum of four switches
per step. For springloaded switches which do not hold their
position, write, (a) for a momentary setting: moementarily hold
(name) cwitch to (pesition); (b) for a longer action when a
specific setting is required: place (name) switch to (position)
and hold intil (resuit}.

j. Follow-on Maintenance. [f, upon rhe ccmpietion of a wmainte~
nance acrivitv, further maintenance is required to return the
aircraft to operational readiness, it shzl:i be termed "Follsow-on
maintenarce"” and treated in the following manner:

{1} The "Maintenance in Progress' teg shall not be removed
{fyem its location.
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(2) A caation in the form of the followinz example shall be
provided, including volume, section, and page reference to
the subsequent task.

CAUTION
Follow-on Maintenance Action Required:
"Instali Main Driveshaft" (Vol. 12, p. 4-27)

k. Method for Cross-Referencing. When referring to material
contained elsewhere in the Job Guides, the writer shall provide
the reader wich sufficient information to proceed directly to

the referenced material. This shall be in the ferm: "Task Nawme"
fvolume-section—page). For example, "Install Main Driveshaft"
(Vol. 12, p. 4-27).

1. Nuniver of Maintenance Steps Per Frame. There shall be no
more than seven steps on eacn Instruction frame.

m. Composition of Maintenance Steps. Each step shall contain
no more than three sentences, and no more than 25 words. Any
one sentence shall contain no more than 10 words. Where pos~
sible, each step shzll centain one or more references to the
accompanying illustration.

n. Methed for Keying Text to Illustrations. Each time a part
or location is mentioned in the text, it shall be followed
(parentheticslly) by a iocator number {callout) on the accom-
panying illustration,

o. Safety Requirements. The text shall contain Warnings, Cautions,
and Notes in sccordance with MIL-M~-38784, on the page(s) where
applicable,

p. Enerpizing/De-energizing and Pressurization/Depressurization
Instructions. Frames ccntaining such instructiomns shall contain
ne other instructions.

q. Assistants. Steps for an assistant shall all be written
exactly as thoss for the primary technician, except they shall
be intrnduced by the phrase, "request that assistant . . ."
They shall be incerporated in procedures in places appropriate
for proper coordination and smooth flow. Locater information
shall be grovided as necessary for assistants.

r. 5pecislists. Steps for a specialist shall be written exactly
as those for the primary technician, except they shail be intro-
duced by the phrase, "request that (type of specialist, e.g.,
electrician . . .)". They shall be incorporated in prccedures

in places appropriate for proper ccordination and smooth flow.

s. Multi-man Activities. When two or more techkniciars must perfarm
more than three steps, procedures shall be prepared separately for
each mau. Each procedure shall include all steps required o the
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third step is accomplished, and it is thia vecesszary
the first step, a reference to the first step may be
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individual during the activity.

All steps shall be written as for a
solitary technician.

Only those steps actually performed by the
individual technician shall appear in his respective activity pro-

cedures. Man A's steps shall not be prasented to Man B and vice

verse, except in those zases needed to clarify coordination and
commur:iication,

The communication instruccrion shall pick up both men at that point
in the activity where cthey must cooperate.

Situation 1 - When one man's step is not to be started until
the second man completes a given step. A note shall be pro-
vided to the first man advising him not tc start until a report
is received from the second man. The second man shall be in-
structed to report wh n he completes the given step, and the
instructions shall ve incorporated in the step. A description
of tne nature of the report shall be specified for each report
and each response, e.g., report when ready to observe pointer;
do not start until Man A reports he is ready to ohserve pointer.

Situation 2 - When one man performs a given step and the second
man checks the equipment response to the step. A note shall be
provided to the first man not to start until the second man
reports he is ready. A one sentence description of the equip-
ment accion contrelled by the step shall be included. A note
shall be provided to the second man indicating that the step is
irn respornse to an action by the first man and toc report when
ready. Instructions shall be provided telling when to report.

Situation 2 - When the cooperative step may require repetition

and instrucctions to repeat the step cannot be condensed, A
chort description of the equipment response shall be nrovided
in a note preceding the step te the man checking the equipmen
response. If subsequent cooperative actions are different
from those in the completed action, they shall be treated

the same as Situations 1 and 2. If subsequent cocperative
actions are the same ;s those »f the completed action, the
ground tules for repeated steps or sequences chall be used.

Repeated Steps. When a step hass been completed,

a second or
to repeat
rwade. This

method should be used when the following conditivns exist:

(1} The step does not iavolve danger to the tachnician
or equipment.

{2) The sequence of elements within the step is always ti
same .,
{3) The

step 1§ no longer than four eleweats.
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(&) Not more than two steps intervene between the first and
stbseguent presentation of the step,

(5) No numerical refevence is involved.

u. Special Instructions. A special instruction may occur vhen

a task is repeated within a volume. To prevent the necessity

for presenting the same task several times in the same volume,

it may be designated {on the first cccurreace) a gpecial instruc-
ticn and referenced when required. Before the special instructions
may be referenced, the following coaditions shall be met:

(1) Two or more steps are reveated in seguence.

(2) 1f reference information is used, the same reference
applies to each repeat.

(3) The steps are identical except they are applicable to
a different control or display.

The special instruction shall be uniquely titled. [t shall be
explicitly labeled "SPECIAL INSTRUCTION" and the end of the
special instructien shall be denoted bv the phrase “END OF

SPECIAL INSTRUCTION".

The special instructions shall be referenced by: ‘'perform

special instruction title, (section number - page number),"
i.e., "perform Dy2 Penetrant Test, (3-4)."

v. Training Note. The¢ writer shall add, whexe necessary, for
clarity of complex steps in a procedure, a brief description
(25 worrs or less) of vhat the technician is supposed to do
and how the equipment responds. This should be in the feorm of
a Note which precedes the task the first time it is written.
This is called a Trainin, Note.

An example of a Training liote follows:
NOTE

Doppler Lock-on is indicated when
indicator light pees our after ground
cpeed is selectea sn simulator.

1. Set STMULATOR GROUND SPEEL
selecter to 200 knets. Check tnat
Lack~un occurs within 30 seconds.
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2. Check for Lock-on within 30
secoends at each of 4 other ground
speeds: 240 knots, 280 knots, 320
knots, end 400 knots.

To repeat this entire task at a later time, simply write a
single task step using the descriptive title:

1, Perform doppler lock-on check.

Obviously, some judgment has to be exercised in deciding when
to employ a Training Note based upon whether a task is very
complex or repeated often enough to make it worthwhile.

w. Activity Endings. The phrase "END OF ACTIVITY" shall appear
at the end of each activity, also for each man's pages within a
combined package. Within a task (e.g., remove nose cowl and
seals), the phrase shall not appesr between LRIs.

X. General Safety Provisiori. An activity ending shall nost leave
any portion cof the aircraft in an inoperable or dargerzus condi-
tion without adequate warnings being provided for ail individuais
likely to be affected.

y. Review. When 20-25 percent of Job fuide manual text has been
written, a JO percent sample of material prepared by each writer
shall be selected at random and tested to assure: a) compliance
with writing requirements; and b) that content accurately and
completelv reflects the information develoved in the task anclysis
as specified herein. Evidence that this review has been performed
jacluding certification by each writer that appropriate feedback

has been provided him shall be presented as a working paper to the
Precuring Agency for review and approval. Approval must be obtained
before 35 percent of the text is complete. Government participation
in examination of materials other than the working paper shall be at
the governmwent's option.

3.3.7.4 1llustration Requirements. Only line artwork shall be pre-
pared. Line wa2ights shall be of sufficient dernsity to reproduce
sharply and clearly at the final reproductic. size. Line artwork
shall be prepared such that ozalid or equivalent copies of the original
artwork can be obtained.

a. Level of Detail. The illustration page shall present conly the
equipment to which the actiors on the facing page refer, plus suf-
ficient surroundings to permit swift localization of the pertinent
equipment item or part. If all i{liustrationr required to support
a page of text will nct fit on a single page, the text must be put
on twc or more pages, each with its suppoctirg illustration page.

b. Gereral Locator. When an eguipment item is first illustrated
in an activity and jits location has not yet becn specified, a
general locator illustration shnll be used to identify the
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location of the equipment item of concern on the system. The
specific item shall be shaded black in the general view, and
a lozator arrow shall be drawn from the shaded area to a2 more
detailed view. See Figure 15.

c. Specific Locator. Specific system locators shall represent
satellites of the general locator and shall be leccated no closer
than 1-1/4" from the general system locator.

d. Item Enlargement. Enlargements of hardware items shall repre-
sent satellites of the speciiic system locators. Item enlacge-
ments, when arranged around a specific locator, shall be spaced no
cluser than 3/8 inch from each other and from the specific locator.
e The layout shall be arranged in a planetary system with the general
] iocator as the focal point. See Figure 16.

e. Exploded View. An exploded view may be mnecessary to illustrate
the proper interrelationships of parts. Exploded parts shail be
shown on a dashed line to indicate their actual location as shown
in Figure 15.

T
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f. Interconnecting Arrow Symbology. Arrows leading away from the
general locator to specific locators, or away from specific locators
to enlarged views shall be unpumbered, tapered, with cpen body, and
shall point to the specific iocator or item enlargement. The area
being enlarged, which is located at the base of the arrow, shall be
shown as a solid black area on the general locator illustration.

The enlarged view shall be located within 1/4 inch of the locating
arrow head. Figure 15 illustrates the proper style and use of
arrows with the general locator illustration.
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g. Callouts. Specific features of interest shall be pointed out

: on the item enlargement with calleout lines. No more than seven

= callouts shall be used on any enlargement. An arrow shall connect

1 the callout number to the correct point on the illustration. Call-
outs shall be limited to only those used in the instructions on the

facirg page. The arrows and heads shall be paratone type 44001 or

a directly interchangeable equivalent and shall point to the feature
3 of interest, covering as little of the illustration as possible.

k- Figure 15 illustrates the proper style and use of callouts with item
E enlargements.

h. Numbering of Callouts. The callouts on an illustration page
shall be consecutively numbered. Callout numbers shall begin on
z the drawing at approximately the thresz o'clock point and proceed
clockwise around the first functional segment enlargement and

o clockwise from item to item around the page.

¥ 44

e EUP pe e g R o e =

3

= |




H Figure 15. General and Specific Locator Illustration
; with Item Enlargement and Exploded View
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Figure 16. Planetary Locator Illustration Laycut
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i. Orientation Direction Arrows. Arrows indicating the line of
regard with respect to the aircraft shall be includec in illus-
trations where they may effectively substitute for general locators
or where otherwise necessary.

3.3.7.5 Typographv and iLettering. These shall be as stated in
Table 1.

3.3.7.5 Numbering of Volumes of Job Guides. Job (uide volumes
shall be numbered as follows:

Volume 1. Index manual. 1If more than one volume is required
they shall be numbered 1.1, 1.2, 2:a.

2, Maintenance Support Information Manual. If more
than cue volume is required they chzll be numbered
2.1, 2.2, etc.

3.-n Maintenance Instruction Manual. Volumits shzll be
numbered consecutively, e.g., 3, 4, °, etc.

n+l-N  Inspection Guidelines Manual. Volume: shall be
numbered consecutively starting wi:f tie next
number in the series following the Zinal Mainte-
nance Instruction Manual.

3.3.7.7 Securit: Ciassification Markings. The requircuents of
MIL-M-38784 are applicable.

3.4 Fully Proceduralized Troubleshooting Aids

3.4.1 Coverage. Fully Proceduralized Troubleshooting Aids shall be
prepared for every Troubleshooting task in the Task Inverzory. (3.2.7)

3.4.2 Intermediate Products. The following intermediace products
-hall be prepared.

«. List of Components and Failure Modes

b. List of Functions

c. List of Function Failures

d. Functional Unit Implications of Function Failures
e. Malfunction Symptoms

f. <Compeonen: Block Diagrams

g. Action Trewes

h. Draft of Checkout Procedures

i. Reading and Tolerance Data Collection Form

3.4.3 Final Products. VYully Procedurali:zed Troubleshooting Aids shall
consist of the following tvo types of volumes:
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3 Table I. Tvpography and Lettering for /
g Job Performance Aid Pages
-
; Use Face and Poiat Size Case
,;
4 Security 14 Point (Final Size) Upper
A Classification Eton Bcld or Equivalent
€ Figure Titles :
2 Illustration lzaifiﬁtsginiin??iif vpper :
3 Orientation ’
'_; Callout Numbers
; Alphanumeric
R Designators
3 (Blocked Schematric)| 18 Point (Final Size) ijpper
3 Extra Bold Sans Serif
3 Biock Letters
E Designating
ii Paragraphns
3 (Keyed Text)
: Chapter and
C Section Titles
e .
k. Note, Caution, and | Upper
e Warning (Word Only){ 10 Point Futura Light or
; Equivalent, Never Reduced
4 —-1 More than 40 percent in ~
A Body and All Other Final Size Upper
; Written Matter and
O and Lettering Tower
» 73
3 48
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3.4.3.1 Troubleshooting Aid Volumes. The=e shall contain complete
step-by~step instrucvions and supporring i{liustrations ior trouble-
shooting tne subject e~vipment. Tre troubleshcoting frames shall be
sresented in the format described s Option I in paragrarh 3.3.3.6.
See rigures 17 and 18 for examples cf troilleshootin, irames presented
in rh4z Yormat.

3.4.3.2 Index Volume. One index volume shall be prepared, covering
the Troubleshooting Aids for one system. Within this volume,
troubleshooting procedures shall be indexed by subsystem (e.g.,
propulsion, navigation, avionics) and functional unit (e.g., gyro
compass, emergency transmifiter), by indicator, by lights, by circuit
breskers, by sight gauges, and by malfunctions.

3.4.4 Organization. Fully Proceduralized Troubleshooting Aids for an
aircraft shall be organized into a series of volumes, and the volumes

into sections as specified in 3.3.3.2 and 3.3.3.3, with the following

modifications:

a. All activity titles shall begin with the word "troubleshoot".
(3.3.3.3)

b. There shall be no Replacement Parts page. (3.3.3.3)

3.4.5 List of Components ard Failure Modes. A tentative list of all
ways in which all end items in the Task Inventory can faii shall be
prepared. Figure 19 shows & partially completed sample of a List of
Components and Failure Modes. Requirements for preparing this list
are as follows:

a. Cowponent. This column shall contair the end items associated
with "Troubleshoot"” tasks in the Tz<k Iaventory. (See 3.2.7)

b. Part Number. Part numhers are the unique identification numbers
assigned to components by the manufacturer of the component.

c. Stock Number. The Federal Sto:k Number (FSN).

d. Types of Faiiure Modeg. This coluun shall contain a listing
of the ways each component can fail. For example, each winding
in an electric motor couild be open or short, or could contain an
insulation breakdowm.

3.4.6 List of Functions. A List of Functions ghall be prepared for
each functicnal unit. The equipment level at which functions shall

be described ix between the replaceable-unit level ané the suvbsystem
ievel (as represented by the fuel subsystem, the propulsion subsystem,
the communications subsystem, etc,). The functional units that comprise
the subsystems are the ones for which functions must be described. A
function is an action, operation, change of energy level, or chaige of
energy form performed by the hardwsre item. For example, the ifunction

A e
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5
A
9

LAty

§ o
T

Lo
s

R T

.

3 50

{from Checkout Sequence)

coi Y bt X telisgter bl

Sabiey

vy N

e

IOl u .

M

foll BN )

>
=
X
3
3
&
b+
3
k)
ot
3
-
g
]
E:
b
b
2
?
E
Ed
M
3
]
-
%
ke
EY
3
2
=
3
2
E
3
3
¥
3
3
F
3
4
H
o

HASER D0kt bon B

PPN

Bt R it

PryTI

3




TR

7 r
o R A T

(i LR TR b g

T
ATl v

g

TrTCR et L L
SRR S R

bR,

G A T

ek & 08

40 g

il

AL g

¥

R

Uitk

T
o

g waih

R

=
=3

2 YT
A M*-& qgkflATﬂAb&M“'nWMmm;&ﬁﬂ

IR o

-t

‘03

=S 12 -H{R) I=Ut~vdl

C 0

TROUBLESHOOT TRANSHISSION AND
TAIL ROTOR POMER TRAIN

BL~2

1.

Cut snd remove safetywire
$rom slectrical connector
Fil (2}, Disconnect
connecTor.

Place 1 d hold » prebe 30
10 pin A cn electrical
consector Pit (4), Placn
and hotd - prode (2) to
pin C on eloctricsl
connector.

4

1

Chack, thet suttismtar 1)
roads 28 10 28 wolts,
facove predes (2,3).

L

8] O

Connect electricst
connector PlI (4).
Ssfetywire connsctor,

Request that specialist
repalr or replisce wire
016020 as requiced.

it

S-SLZ-H{N) IvHi~

S —ag -7

Figure 18.

txample Troubleshogting Frame
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LIST OF COMPONENTS AND FAILYRE MODES

——

| Corpotients #art Nugher Stock Numler I Tvypes of Failure Modes

T7901 337¢~618 5576-313~2 Ll; Shorc, open, short to gnd

1.2: Short, open, short to gnd

Figure 19, List of Components and Failure Modes
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of a Hydraulic Fump is to increase fluid pressure in a closed systein.

The function of a Radio Anteuna i3 to receive electromagnetic lines of

force. The function of an elecrronic haxdware item might be to amplify,
precess, or convert power supply voltages or currents.

3.4.7 List of Function Pailures. For each fanction identified for a
functional unjt, a list shall be orepared of c¢he ways the functien can
fail. This list xhall contain a description of how the function might
be perforrmzd other tha.: in its normal fashion.

3.4.8 DRetactable Indications of Function Failures. For each function
failure that is identified, a list shall be prepared uf the detectrable
indications »f the failure This list shall include all cperaticns
that could be parformad tc ietermine whether or not a function is heing
performed within nominal tolerances, and all indications that the Zune-
tior has failed (including odor, tactile, and sound cues).

3.4.9 Malfunction Symprons. Each distinctly different set of detectable
indications of function failure from 3.4.8 shall be listed.

3.4.10 Component Block Diagram. A compenent block diagram shall be
prepared for each malfunction symptom. This block diagram sbows all
¢quipment end items that can be repaired or replaced at the organiza-
tional level of maintenance, and that could. by their failure, produce
the malfunctisn symptom. Each such end item shali be represented by

4 box labeled with its designator or name. 1n addition to the active
components, all interconntecting hardware items (e.g., wires, plugs,
jacks, mechanical linkages, pipes, hoses, or ducts) shail each be repre-
sented by a box. The icgic of configuration, arrangement, and connec~
tiorn shall be shown with lines between ths boxes. The lines shall have
arrowheads that show divection of flow (transmission) of data, mechanical
force, electrical powe: or curreat, gas, liquid, and sclid matter. How~
ever, tie lines shall not rapresent hardware items that intercumnect the
mere active components, since interconnecting compenents will all be
represented by boxes.

2.4.11 Action Trees. A complete action tree {(bramching precedure) shall
be developed for each malfunction syxptom that is identified. Each tree
shzll consist o¢ a group of interconrected bokes in accordance with the
following req.-irements. (See Figure 20).

$.4.11.1 Action Trec Componenti. An action tree shall contain the
following types of boxes:

a. Summary box, which shall contain a statement of equipment
conditicn and a walfunction symptom.

b. Repair or Replace bex, wnich shall contain the following
information:

53

T

.
it

iy

|
i

NI R L T € T R I AT b

K4 .:,\},T:m«\,“», i

s g

TR




AN e

S o &3

ettt e et @ .

Teinpadold - 4
aretrday -~ d

ez T

&3

Pt

St s

Y~

YT

ook
Syt

P01y

o139y ordwes

*Qz ©and1d

sevmans ny

=

s

e

UoEsIdaq/IsdL - ¢/1L 1ISRIYICD
2an38udlg uvorIdUNITEK —~  SK | Uadp @ wpoR'p
sadfy xog 00Z7-£80-0€65 ©  KEd'D

0-T1925 :2831ra°q

Y06 twAsaint e

8 ™y

—

IsnNILL? | ISNY1)°9 J10W 30 AJV :  PRIY‘D

OV - OR ¢ 2pOK'p 2POR° P PUD/1g @307 $6 ¢ 20T°p

68L7-021-5765 NSd*D " %9£6-290-5%6 NS4S jg— 1ABNTTI"D

Z-XPS 1L :ON3ted q BRI--KHA_:0N332d°q SHUITOA OV ¢ 3531°q

[T 700 cuksInges G0d_wdgany e G-H5d 1b3asaicw

°g q 5 G/% K €

[l

t3sa{y1°o §80[ 40 unjo peay-? { 310w 3¢ AFV peay-o

UGdp :  opoM’p 94 5 i 20N so1°p *( )I05L-~4 wo33y PUD § T¢ 1081 * 20T'F
TC1E-c/n-GE6S °  NGi°D AUV SR M ¢ YT0S L= IVBUUOVEA T s EET 4 ¢ 40
S0C-AQ :ox11%3°q ERNCEA CEN 1893°q - 440 ©3 [“TT W eI 10 9Y ¢ 31831°'q

— T106L~d 1®ASINY T | L G-7sd_.bgasar-e ) YO2I1B ¥ANOd T §-RGd :byIevi‘e
d 6 aji 1 d oy @71 Z
3ydyT ano saop

( ) dney xaviy  ‘Kp 03

i

b i

&

e AR T

{ )} UDITAS BERNO4

(1.

1




R WEE LTI, WEERT T, VTR T D

(1} Circuit Symbol (for ron-electrical perts, use Teference
Designation)

3
et

(2) Part Number

(3) Federal Stock Numher

R TNy

(4) Malfur tien Mode - For example, a switch might be
"normally cl. <ad but alwars open”.

(5) 1llustration - This space is filled with an illuitration
reference numbe - when ore s assigned.

c. Test/Decision boy, which shall contain the following infor-
mation:

(1) 7Test Instrumen: {if any)
(2) Type of Reading (e.g., voltage, pressure, torguc)

(3) Illustration - This space shall be filled with an ilius-
tration reference number when one is assigned.

R PS————r e TSR el A A

(4) Location of Test Points - The unique equipment ]ocation
at which (or between wnic.:}) the test is made.

e

g
Rt

(5) Reading and Tolerance - (e.g., VDC or more) The
blank ir this statement is filled in when the iimit cf vari-
tion of the subject component outzut has bzen determined.

d. Procedural boxes, which shall contain steps that are per-
formed in a fixed sequence. These steps shall be derived from
. the corresponding step descriptions derived during task analysis

it

ke (3.7). Any number of steps may be included in a Procedural box.

e

g 3.4.11.2 Requirement for Dichotomous Qutcomes. All test/decision

2 boxes in the action tree sihgll be written to permit oaly two out~ :
o comes. If cne test or measurement can have more than two outcomes

33 - 2 I3 I3 s s 3 . - -

k: that have different diasgnostic implications, then acditional decision

Qg boxes shall be written.

7% 3.4.11.3 Coverage Test. The contractor shall verify that all com- 3

ponents and modes idzntified earlier as the contributors to che %
malfunction symptom for which the action tree was written aspear :
in the repair or replace boxas of the action tree.

kbt Saa ‘

3.4.11.4 Criteria for Action Tree Development. The following criteris 2
shali be applied, during the develcpment of action trees, tc the decision
of what check comes next:

v
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a. Modified Half-Split Troubleshooting Strategs. The sequence of Vv
checks (tests) in the mcdified half-split strategy wmavimized infor-

macion gain per unit cost. Assuming a single maifunction, each

check that jis made indicates whether the malfunctier is upstream or

downstream of the check. The hulf-split strategy dictates that tests

are chosen so that the probability that the malfunction is upstream

of the check equals the probability that it is downstream. Consider-—

ation of the remaining criteria defines the modified half-split

strategy.

b. Ejuipment Status Constraints. Certain checks are prerequicite
to others because »f equipment inteirelationships.

Aty

c. Accessibilicy. Cherks that are quick and easy should be called
for early. Checks that involve extensive or difficult disassembly
should be specified toward tite end of the procedure.

ity

4

o

BAdl

? d. Probability of Malfunction Introductioen. Those checks which
involve activities with high probability of accidental equipment
dumage should be deferred toward the end of the procedure.

e. Location. Other things equal, the sequence of checks shsuld
minimize the movement of the technician from one locaticit to
another. However, if more than one tachnician will be working
simaltaneously, and if these technicians can easily communicate,
it the location criterion may be ignored when checks are sequenced.

E f. Avarlability of Special Touls and Test Equipment. Those
b checks that call fo: the use 5f tools and test equipment that
i

are not commonly availabie should, other factors equal, be 5
performed later in the precedure. :

3.4,12 Checkout Procedure. After all action trees for a functional umnit
are completed, a checkout proccdure shall be prepared which relates the
malfunction symptoms to the action trees. The checkout procedures shall
be primarily a linear procedure of steps and checks, vith branching to
isolation procedures (action treez). In rare jnstances, a checkout pro-
3 cedure may ccntain internal branching (to fully define a malfunction

2 symptom) before an action tree is referenced in a Maifuncticn Symptom box.

B g e

3.4.12.1 Checkout Procedure Cemponents. The chackout procedure shall
be composad of Test/Decision boxes, Procedural boxes, Roplace boses,
and Malfunction Sywuptom boxes, us defined irc 3.4.11.1. However, th-

: #alfurction Symptcom boxes shall be terminal rather than initial bexes,
3 and shzll contain a space for an action trae page number which shall
be filled in wvhen know

2
2 3.4.12.2 <Criteria. The sequence of checks in a chackout procedure
E stall be determined by the same classes of criteria as in 3.4.11.4,
k: to the extent tnat they are applicable.
» 5
h
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3.4.13 Reading and “»lerance Data. Nominal values of indications
(readings) and allowabiv variations from nominal values (tolerances)
shall be provided for 2very step in a checkout procedure or action
tree where that information is required to completec the step.

3.4.13.1 Obtaining Readings and Tolerances. Keadings and tolerances
shall b~ ditermined empirically to the extent that this approach is

- contractually required by the Procuring Agency. Empirical determina-
’ tion of this information shall be in accordance with the following

PR procedure or its equivalent. Information obtained from this procedure

L shall be recorded on the "Reading and Tolerance Data Collection Form”.

g A partially completed sample is shown in Figure 21.

T3 a. Beginning with the Malfun~ 10on Symptom box of an action tree,
' follow the instructions of the action tree to the first Test/

. Decision box. This box will have a missing value beside the

E word "Read”.

b. TFollow the "down" path from the first Test/Decision box to its
ultimate end in a Replace box. Note the component to be rcplaced
and its failure mode.

c. Install a device (or modify the equipment) in such a way as
to simulate various degrees of component failure, so that the
resulting degradation of function or signal will be similar to
that produced by the specified mode of failure of :the subject
component.

iy et e SAub b 0

d. Set up test equipment specified in the first Test/Decision
box to perform the indicated measurement.

- o0 Y
WA VR D TAC (T ke VY TP TP

Z e. Vary the degree of simuiated component failure until the
raifunction symptom appears.

f. Record the test equipment reading at which the function
fails. (3.4.7)

g. Readjust the degree cf component failure until the subsystem
just operates normally.

h. Again record the test measurement value,

i. Note any problems or difficulties encountered either with the
check cor the procedural steps leading to the check.

j. Repeat steps b throcgh i for all other Replace boxes linked
to the first Test/Decision box. This is done to verify the
logic cf the action tree, Repeat steps a through i for each
other Test/Decision box.

T e e sy sor ety "
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3.4.13.2 Upon conclusion of the above steps, the techrnician who
gathered the reading and tolerance data shall describe to the pre-
parer of the action tree the problems noted during the gathering

of readings and tolerances. This information shall te used to
improve the accuracy and completeness of the action tree. The
réeading and tolerance values which appear on the Data Collection
Form shail be entered in the apprepriate blanks of the action trees

and checkout procedures.

3.4.14 Review and Approval. Ali Action Trees and Checkout Procedures

for each subsystem shall be submitted for vreview and approval after

the coverage tesgt (3.4.11.3) and after all reading and toserance infor-~
mation has been eatered. Accompanying these products shall be a state-
ment to the effecy that the troubleshuoting procedrres represented by
these products effectively isolate the cause of all possible malfunctions
fwithin the system) to the replaceable or repairable hordware item causing

each malfunction.

3.4.15 Conversion to JPA. The checkcut procedures and the action
trees preparea as specified in 3.4.11 and 3.4.12 shall be conver:ed
into Fully Proceduralized Troubleshooting Aids which meet the require-
ments specified in 3.3 and subparagraphs thereci, and the following

2dditional requirements.

3.4.15.1 Crcss Referencing Within Fully Proceduralized Truuble-
shooting Aids. Fully proceduralized trcubleshooting aids shall

be produced in scrambled book form. The troubleshooting aid shall
instruct the technician to observe that certain equipment indicacions
or conditions are present. Depending upon whether the specified
indication is present or absent, the technician shall be instructed

to branch to a new task, or he shall be free to continue by performing
the next indicated task in the procedure. The following procedures
wiitl be used to refer the technician to the correct instructions as
appropriate (see Figures 17 & 18 for examples):

a. Reference to another task on the zcame nage. An arrcw shall
be drawn from the task step containing the branching instruction

to the appropriate tack step.

b. Reference to the Next Task, Which is the First Task on the
Next Page. An arrow shall be drawn from the task step containing
the branching instruction to the right edgze of the paper.

c. Reference to Another Task in the Same fZection or in Another
Volume. An arrow shall be drawn from the task step containing
the branching instructiun to a reference paragraph containing
the reference. Whenever a replacement or repair operation is
completed, the technician shall be directed to return to the

first page of the same section.
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3.4.16 Index Manual. There shall be a separate index manual covering
all volumes of Fully Proceduralized Troubleshooting Aids that pertain
to one system. The index shall be divided into six sections (as
described belaow), providing voiume and page references for all trouble-
shonting procedures.

3.4.16.1 Front Matter. Requirements are specified in 3.3.7.

3.4.16.2 Page Numbering. Pages of the index manual shall be numbered
in consecutive order within sections. An individual page shall have
tlie section number followed by a hyplien and the page number within
that section. For example, the first page in the first section will
be numbered 1-1; the third page in that section will be number 1-~3;
the first page in the fourth section will be numbered 4-1.

3.4.16.3 Listinz by Subsystems. The first section in the index
manuzl shall be a listing of troubleshooting procedures indexed by
subsystems and functional units, aid providing vclume and page
references to all troubleshooting procedures dealing with the listed
hardware categories. {See Figure 22).

3.4.16.4 Listing by Indicators. The second section shall be a
listirng of troubleshooting procedures indexed by all indicators
(other than lights and sight gauges) on all instruments or control
panels used by crew members., Within these sections, all left-hand
pages shall contain the listings of indicators and volume and page
referencés, and all right-hand pages siall contain illustrations
of all panels (with callouts to all indicators) mentioned on the
facing page. IllustTation callouf numpers shall be inserted in the
index listings at each mention of an indicator. All illustration
requirements shall be identical to those for other troubleshooting
aid manuals. (Figure Z3).

3.4.16.5 Listing by Lights. The third section shall be a listing
of troubleshooting procedures indexed by all warning and other
indicator lights on all instrument, indicator, or control canels
used by crew members. UWithin these sections, all left-~hand pages
shsli contain the listings of lights and their velume and page
references. All right-~hand pages shail contain fllustratiouns of the
panels {with callouts to all lights) mentioned on the facing page.
Il1lustration callout numbers shall be inserted in the index listings
at each mention of & light. All illustration requiraments shall be
identical to those for other troubleshooting aid mancals.

3.4.16.6 Listing by Circuit Breakers. The fourth section shall be

3 listing of troubleshooting procedures indexed by all circuit

breakers on all breaker panels used by crew members. Within these
sections, all left-hand pages shall contain the listings of breakers
and volume and page references, and all right-hand pages shall ceatain
illustrations of all panels {with callouts to all breakerc mentioned

on the facing page. Illustratien calisut numbers shall be inserted

in the index listings at each meantion of an indicator. All illustra-
tion requirements shall be identical to those for other troubleshooting
aid manuals.
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. N .
R TR R R

Figure 23. GSample Pages from Listing by Indicators Section
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3.6.16.7 Listing by Sight Gauges. The fifth section shall contain a
listing ol troubleshocting procedures indexed by sight gauges used by
crew memuvers. Within this section, all left-hand pages shall contain
the listings of sight gauges and thei: volume and page references.
All right-hand pages shall contain illustrations of the assemblies
containing sight gauges, with gen:ral locator pictures and callcuts
pointing to the gauges.

3.4.16.8 Listing by Malfunction. The sixth section shall be a listing
of all malfunction symptoms which are identified during system check-
outs and which initiate the develcpment of action trees. The symptoms
shall be arranged within the systems and subsystems to which they apply,
and the symptoms shall be accompanied by references to the appropriate
troubleshooting procedures.

4. QUALITY ASSURANCE PROVISIONS

4.1 In-Process Reviews. All JPA manuals shall be subject to in-process
review prior to publishing. Intermediate products shall be subject to
review as stated in 3. REQUIREMENTS. Revieus may be conducted at the
contractor ‘s facility or his source facility at any time during the
development c¢f the JPA. However, raviews shall be held prior to prepa-
ration of final reproducible copy.

4,1.1 In-Process Reviews shall be executed by the Government (Government's
participation at its option) and the cortractor in a timely manner. The
contractor shall be responsible for the establishment of the schedule that
will permit the Government to review the contractor's mode of preparation,
compliance with specifications, technical content, and problem areas.

4.1.2 In-Process Reviews will normally be initiated at the discretion of
the cognizant service; however, revievs may be requested by the contractor
wvhen assistance or clarification is desired.

4.2 Pre-publicaticn review, validation, and verification shall be conducted
in accordznce with 18 00-5-1.

4.3 9ther quality assurance provisions shall be in accordance with MIL-M-
38784 and MIL-P~3&790.

5. PREPARATION FOR DELIVERY

5.1 Packaging, packing, and marking for shipment shall be in accordance
with MIL-M-38784 and MIL-P-3879¢.

6. NOTES

5.1 Definitions. The following definitions shall apply:
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6.J.1 Action Tree. An action tree is a pictorial representation of a
branching troubleshooting procedure. It results from the application
of a set of criteria (strategy) to the decisions concerning the equip-
ment check to be next performed.

6.1.2 Activity. A single maintenance task or a group of tasks, all related
ta a higher order maintenance function; such as checking or adjusting a
number of similar hardware items (e.g., flight insrruments or door hinges).

6.1.3 Aircraft. Any weight carrying structure for navigation of the air,
designed to be suppurted either by buoyancy of the structure or by the
dynamic action of the air against its surfaces.

6.1.4 Assembly. A number of psr.s or sub-assemblies or any ccmbination
thereof joined together in order to perform a specific function.

6.1.5 End Item. A finished item complete within itself, whether a simple
plece or made up cf many pieces, and ready for its inteadad use.

6.1.6 Equipment. A unit or units and necessary assemblies, sub-assemblies
and parts connected or associated together to perform an c¢perational
function.

6.1.7 Functioral Segment. The smallest hardware division within a func-
tional unit that is replaced at the organizational level of maintenance,
assuming that the functional unit is divisible. An exaaple of a tunctional
segment for an avionics functional unit would be 2 Line Repl:ceable Unit
(LRU), such as the Antennaz, Receiver Transmitter, Control. Indicater, and
Frequency Tracker which are LRUs of the APN-147 D¢ppler Radar.

6.1.8 Functionat Unit. A set cof eguipment one class order lower than
system which provides control or an input to a bastc function. It is
possible that for some basic system functions there will be no distinction
between subsystems and functional units if the basic fuac:iion is performed
by only one functional unit. Examples of functional unlts for a navigation
system are a Navigation Radar, and a Navigation Computer.

6.1.9 Group. A collection of units, assemblies, or sub-gssemblies which
is a subdivision of a system, but which is not capable of performing a
complete cperational function.

6.1.10 Iltem. A generic term used to identify the specific entity under
consideration. As such, it may be a part, sub-assembly, group, equip-
ment, etc. (MIL-STD-471).

6.1.11 Lice Removable ltem (LRI). An {tem vhich is iremovabie at the
organizational level of maintenance. This may range frcm the equlpment
down to the part levei. Mav also be referred to as a Line Removatle Unit
(LRU) .

6.1.12 Module. A combinatim of components contained i{n one package, or
so arranged as to be mounted “ogether, which provide a comjplete function
or functlons to the subsystem (r system in which they operate.

54




6.1.13 Part. One piece, or two or more pieces joined together which are
not normally subject to disassembly without destruction of designed use.

UL R AR L Ty

6.1.14 Referenced and Created Data Bases. Since much of the data
required to prepare job performance aids for existing systems may be
contained in existing documentation, such data is to be referenced

rather than duplicated in a separate data base. This data is referre!

to as the Referenced Task Description Data Base. Other data, however,
must be generated, modified, or updated to meet the cequirements for

job performance aids development. Such data mus% be collacted and stored
in a spe.ial data base for use by the job aid formatter. This is referred
to as the Created Task Description Data Base.

e i

6.1.15 Stage. A combination of two or more parts which form & portion of
a sub-assembly and is usually not replaceable as a whole.

6.1.16 Sub-assembly. Two or more parts which form a portion of an
assembly or a unit replaceable as a whole, but having a part or parts
3 which are individually replaceable.

6.1.17 Subsystem. A combination of equipments, groups, etc., which
performs an operational function within a system. Subsystems form
the major subcdivisions of systems. Examples of subsystems include
navigation, communication, electrical, and propulsion.

E 6.1.18 Subrask. Any group of related behaviors which fulfills a
limited purpose within a task. For example, "oper azcess doors" or

% "set up test equipment' may be subtasks within an inspection or check-
out task.

6.1.19 System. A comoination of two or more subsystems generally
physically separated when in operation, and such cther assemblies.
sub-assemblies and parts necessary to perfcrm an operational func-
tion or functions. An aircraft is an example of a system.

6.1.20 Task. A group of related behaviors requires of a mainterance
technician within a given work cycle or routine (e.g., from work order
through cleanup) which is directed toward a specific work objective;
and consists of the composite of the information, decisions, and

'g responses required to accomplish a unit cf work. ‘DH 1-3).

6.1.21 Task Description Data Base. The task descripcion data base
consists of the data which are required to describe how each task
identified in the Task Inventory is to he performed, who performs the
E tasii, when a task is to be performed, the conditions under which the
E task is performed, and what supporting tools, test equipment, and

- supplies are required to perform the tcsk. The data base provides
content for the job performance aid manuals, and a structure that
facilivates formatting of the manuals.
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6.1.22 Task Descriptior lndex and Management Matrix. To manage bath
the Created and the Referenced Task Description Data Bases, it is
necessary to prepare a data irdexing, storage, and management form,
The data indexing and maragement form to be nr.:vared consists of a
matrix. The row headings in this matrix ave the cask inventory
statements and codes. The column headings are the categories of
information vequired for each task. The cell entries provide the
actual data or a reference to where the data is storec in the Ref-

arenced or Created data bases.

6.1.23 Task ldentification Matrix {(T:M). The TIM consists of a two-~
dimensional array of column and row headings and cell ertries. 1he

c row headings sonsist of the nawes for ali subsystems, equipments,

E assemblies, etc., to the lowest level of system subdivisisn with which
3 ocrganizational maintenance personnel will interact. The column head~
E ings consist of the names of maintenance fuanctions performed ai the

B organizational level. The cell entries in the matrix identify if a
B given mzintenance function is performed on a ziven item of ha-iware

g 4t 2 specified level within the hardware item {(row heading) list,

3 Each intersaction of a2 hardware item and a maintenance function iden-

tifies a possible task,

N

(o g

fiitadia

€.1.24 Task Inventory. The Task Inventory is a list of the names and ,
identifying codes of all tasks that must be performed by maincenance

§ technicians at the organizationai level for all of the subsystems under

: consideration. The task names are made up of the combinration of the

3 column heading and vow heading that defines the cell, i.e., "checkout

transmitter” in the Task Identification Matrix.

]

Gleiisr

K

TR

k= £.1.75 Task Step. A hasic unit of behavior (made up of the smallest

= logically definable st of informarion, decisions, and responses) which
3 the maintenance cechnician is reguired to perform in completing o task
k- or subtask; e.g., 3 single action identified by a specific signal on a
‘; specified display or ather source of information, a specific contvol

E: actvation or other identifiable response, and a feedback signal indi-

g cating the adequacy of the respeonse. (DM 1-3).

6.1.26 Unit. An assembly or any combiration of parts, sub-assemblies
and assemblies mounted together, normally capable of independent
operatien in a variety of situations.

6.2 Verb List. In the followirg list, es.n verb 1s definecd in terms

of one or more meanings associated with aircraft maintenance. 4 sample
sentence has been previded for each usage. A ununber entrty in the pref-
H rence rank coluun indicates the starding of that vern compared te

3 others with the same or similar meaning (highest rank is 1). Synoayms

e with which the verb was ranked are listed, in terms of their own ranking.
{f a synonynm hoids fixrst vank, it is underlined. Wneve necessery,
special notes are also innluded. Lower ranking verts can bhe uced when
the €irst-ranked verb {s particularly awkward or misleading in a givern
statement .

»ly
a5y

iy omudhioy LA,
Ty

it i2

-

L.

Gt sy

66

A
e oA LT

o9 AL

i




———-

S5 N 7

o ™ y—n
TR e TR

diot °T
3syssv 1 €

o~

%eyS 1

01 wumUﬂCﬂ.EEOU .
£3730N °
wiojuy ¢

33 12cdoy

— N ™Y N

309331 ¢
T

ECIFER z

SALON

AONHYAAdEd 40 ANVE
HAMIO A9 SKANONAS °ddud

Lot R S AL LR B

it

PU——— A )

2y

s

spro] oul 1317 03 § utw PV
-poxiu j{om aq 11§m Jued 23

jey3 ©S 19ULELIVOD A paes 13y

+2T3303Yy3 DY3 ADUBAPY

*398 uldq 2rtY
sajeaq 2ya LYl g uBW ISTAPY

cgaTRonNqUaANy Al
guysn uojsuold agqed Isnlpy ¢

- gjuawaansSEI UDATI A3
09 ao3owoxdTw ayy asnlpy 1

«K1a3aeq DY 01 I093IVH PPV

+a17398fold ayy 03 ¥sn)
aya 1depr c3 Bujysnq oui Asn

*1sd 000

sojuaipuy oBeR sinssasd a3
173un dundpuey 9y SILNIIY

+ 21028 Sujpue] 933 UO UOTIDVAS
~uy djpojrad v ysjpdwodoy

o, g

‘3s1ssU€ 01
<07 210ddrs a0 dywy 2a1% 0

‘uoj3Ioe IEATOIA A0
Joinb ‘ANaof v y2im dA0W Of

s puaye
aAOW 03 !pheEMIO] dA0U O]

01

DDJIOU AG UOfIBUIOJUT anys ol

‘uo13]puUOd IOLIIP[0I-UY
up 7 uollIIpuon POUBIDIOY
~30-300 UL Wo1; uaud ynbs
uiniad 01 ‘°93a ‘sadeyuig

tS1aADT ‘ST0A3U0D VY
~ndjutu 03 $91K1S A103084
~511es adow v o3 Aujiq o1 T

‘aqeas 10 goyarsod
pa1}100ds v o3l quraq vl °1

‘u7 saow Inn OF

sBuydAiipou Aq uaijo ‘asr 1o
ueiieniis AU Y 37 aqew o

‘goy3or 03
2£0W 03 'UGTIDR 20 NOTIOW
pESTRLUDMD 33U and oy

A3
~oai 40 uy 20&--& a3 fiznoqe
Su12q av 3nc Laawd ‘op o)

~Tu
« =¥

aje1i8y

aTueApv

asyApY

3sa{py

13144

adepy

wIvnYny

ys¥[dwoody

- e e 8 e S S0t o 1 O Rk L A W 0y

SITIRVE

SNOILINIAHQ

SgE3AA

67

SRR & L

<o
L e

At

e

25T WO EE T



‘peol 10 aamod L1ddy g

ded 03 juejess Lyddy

*sayedaa 303

uotaoadsuy aujdus azd{euy

§,2011d uaamiaq airzulaiqy

*adoa 3ya

*IN0 913398
03 JUIWIPDS BYI MOTIV '

*RUTWADY
$YQEY UT 3078 YITm [azaeq
ayyonquany uy Io07s ulyiyv

*puleadTd 24

h
k\
3 .c3uedtagay Apdde,, *2aN15N138 I eIVITE 2Y3 puw
P aeyl asyzea PT2IRSpuIm 813 udamiaq
m W33TOTIQRY,, 28 g *z X
m podu autwiazop o3 sSuypuiyz
B -
g
| * 31503 JUIWNAISLT S, 0lrdod pue
n -
M dARY 7 1 U NOBTS YoU;~7 © MOTTY °7
WY 7 T
23INGTAISIg 7 *SUBIDTUYDAY 03 §yYSe3 aduvu
usIssy 't £ ~23U({PW SNOTIBA YY) IIEDOTTY
- TTTH ROZE JeYyl 1ounosstad 1aeyy
S3IOK IONTHILTEd 40 ANV SATARVX
¥AWAO A9 SKANCHNAS  *J3ud

azy8x0ua oy °7

‘uo pesids 10 KeT o ‘7
*SOTIITI]Q

-gded 30 uoT3ITpuod Insuwiinba
10 WHISAS DUTWAITD O3
$3TNS31 uoTadadsuy 210 4593
39a1d1ajuy pue sujwexa ol

*UOTSSIVINS U 10U SUINY Aq
Inos0 03 asned 10 wiojrad of

*1c3 apiaoad 2o jorIR O °7

*03 A3junisuvddo
2418 o1 *atuwaad oy 1

*s8uiyy 10 suosizad
aepunyiied 231 210 asodand
213¥oads v 103 uopixodde o

‘SOUBPTOUTOD ID UGTITENG DATI
-3 3993103 ‘juviysnfpe
astoaxd ojuy Sujaq 03 {dn

2UT] 031 ‘suly ojuy Butiq of

*uoyaor Sujpuadwy

ve jJo (uesang v) L3730u 03
{SSaUTNIYSIeM IO FSaUIpEas 10
3JLIY ¢ 03 [IED 03 uiea of

A1ddy

azdTeuy

33LUIBITY

MotV

2382071V

37y

3301V

SNOILINIZAG

s@i3A

68




*+3e3 ¢

+a1qels S}

‘ucy3aodoad 1o aqumu

- 37 jeyy os 3jeioaje sovereq ‘Iysysy ‘aydiem uj azyrenbs oy ajuvieg
*uoy3IBII2ISLD *paemydeG 10
-~ qsvaeau oyl ¢3 nu JIo yoeq 2€19anJd Ul OH 03 asnEd 0] 3130 ¥ovg
::UQUum.. C._‘Om. .Q
03 @duaxajexd o3el °¢ s 1030wl IINU ayd
uy ,8ea, asq 335ut0n 1 z 01 SpRaT [£O]A3I00]D OvIIY *03 ualsey Jo ujef oy yaeIlyv
*jjo 21e
g3y8y11 Buyuaes Tie LYy *L1vayrysod wiojuy o3 ‘urel
- SUP ( YFULD@2 1BYIO DINSSY ~132 10 DINS DLOIWOS JAuw Of sanssy
pPIV ¢ *RpUUDILVE ‘pre 03
diay *¢ 1 243 3§17 03 g ueu 31SISSY tdyay 10 31oddns anif ol 1SJSSY
*Kanp e 03 jutodde
03 $s8uyys 10 suosind aey
23BVOTIV °¢ *sSuefojuydal 03 SYsel Ioueu -nay3sed o3 10 asodand DFJI0
a30qTIISTIq ‘2 M -daujew snojaea ayl udyssy -ads v 10j 01 uoylrodae O udyssy
‘a3e
*u0yaIoE 3dueBUIIUTEU ~ujesn 01 30 anjea 10 4TS
zienyeag °Y 7 Ay JO SSAIDNS Y3 SSISSY ¢goup3zzoduy DY DUTWINIBP O, 582855V
*s3aud
*ga1npadoad Bujuiquos Aq wI03J 10 deU
pa13roads yaya sduerprodIE 01 ¢jo sized 1eaaads Ul
3onX3ISU0) ¢ 1 uy aufdna 19f v ITQUUSSY aoza8n3 aansas pur 31713 OL 2TqUIBSY
AUTWIIIdC ¥
Adayd ¢ *RIFIRG
K3TAd9A °T *330 SY woyitpuc> aadoxd v 8Y3
?ins ag °| S IYBIT Y2 LY uIRIIIOSY £3uTelxsd Yiim Ino puyrj of uje3lIDISY
*1apio aadead uj Ind o3
+3sa%acy w3 3IST[EWS molj ‘sS7ISTAAIVLILYD 12140 X0 INTvA
12pa0 7 i az1s £q sjuavodwod aBueaay  ‘Layreni oF gujpaoooe dnoad oy 93uvaay
SILON AONIYILIYd 40 ANVY SATINV SNOILINIZYQ SEHAN
YAMHO AH SWANONAS ‘JHNd

AT i T

69




W,
M
A,
i
1
4
i
*
o
5
;
P SITVLIHIOAL JO SWYG L pUL U
J Mndino o g ~302 jo duwe 3 yirma 3inosago ssnssyoold
7 aandry t7 1 e o oHEI[on A3 MIP[AdIE) sTidwyITa” L SuPy.1aap ajuInnien
1 APy AUPUS oy LO0dy H1oAfd
d - HEDYT BT dOTIS O SDAYE 40y ud qdil 20 ITASHY 9] Anny
7 - *9113 QY1 10 u2q SYI quoay ‘7 ssvme [nd o) 2
i
3
nm TAdUBOTA
& +ownssaad ape asvaiar o 16 SSIUUBPPNS Y is
4 - DA1M AIDJUS NUSIQ IDADN | saaed ojuy ajvrudas of i qeoay
¢
| e
j yInoays uiso(q pue 1afuj 21w sanow ayl ydnoxyl
T ayy ae asoy ayy 3uyidoauuod s8uny oyl woxj A(any
i} - ~SIp £Q SUOTIDNLISYO 10] HON) -njsjravd *ajv y3lo3 puas oj noTH
3
M ‘woay aouwys
-qry pauIRIvod ¥ Jo 11P 10
- spanssaad are juel jjo poag AWOE INO IR ID IdBIIAG O, EETE
‘uojlisod uaaa ic
pqdjeals jenylpao ue o1 Yorq
‘an10) 031 to ‘aepindur ao
CPIEA STEODGUANT Y ISUIUIE poadnd 03 uasd Jo yZieaas
- ALY SOTT T [JIUO DITM puay WOl adI0j 1o uini o} puag
*INIATOS 913 JO sAWNY *aaed 2wy
- 2yl dIEYUj 01 30U INFTANL Iy 07 ‘UCInEDd ASIDIAXD O] [NRINIVD oy
uTEILDISY g
JUTWADID(G ¥ *X1UTEILD YIIM N0
Yoiayy ‘¢ PUlj 01 *S$ISIAA UOTAFPUOD
£37498 T 1 <31~ s31 24837 DYl vyl Ains o 19doad v eyl wIirjyuod nj, 2an5 39
SEJON AINIRAIHUYd A0 ANV SHTANVXH SHOILINTAAA SaYIA
AHAHO A6 SKANONAS " dddd

Aty

P4l




. T
.

3 AR

£ -

s

%

s

ENE a

S R ESe TR TR gAY

TS e, W =5 Th-

Sou[doy 1 N

. &11309PT,,

asn ‘walt

itddns e jo uUoTl
—edTJ1SSTID Ayl
SuTuwiaiadp 104

sdeo 1ieasul °¢ 1

-£1ysea pariasul aq uwd
Loya ey os spor 23 onuRYy)

s sjujod
1oBIUCY YsIjes aul asuey)

Tlerp
auy1 wo 193ujoed AW 1923ud) T

cqjrasiie AWl
JO [oays asOU WY IDIUI) 1

cu0}310un}

apoul 4Aq sjusuoduwos dz1108910)

cund dyap v
ui s8urddyap PINT] Lur Yoav)

MR RVIVR sTY 10} goauD djueydau AY

532 11313 aed pasod

2]

—xa aaby yoTum SOUIT [1¢ den

*aodn
popusdop @a ued Aoeanaor 2.3
y3 oS Yauos yora HIUO 1589

e
Je eypupy anbaol 2IRIQITED

———

-2 +jo aTpplw AY3 VI souyd ol ¢

‘uy ano0id
p 1pam to fann ‘waod 9f

«qunudinba padroep

10 qnouson ‘Buyuoil
_our rew aoj uawudinbo
a7quAD1AIRS 2INITIS

-qns 03 ‘w2l a1qrALANOd
apyaoue Wijs ant o],

-

*apidouIod
saxe vyy os asnfpe ol °1

5 {r1auald
cuu=u0H

.aanaded 03 ‘punoad AY?
01 3ujfir) woaj} quaadad o

*Jo 223
.dn pue 3uyrpuey 1av0ad a3yl
10} £3717918u0dsa1 HED o},

+8uy3373 o B

sey goIyn aqnl ® Jo pus a4yl
jjo fuisoyd 10} da7A8p 2
yiim apysoad 1o Treasu} 02
¢3ufacaod ¥ YITa apjacxd oL

spIepuzis - YA
vosyaevduod Lq 10 JUaWDAN 3L
[eiooads £q uojzeylEA JO LOY W
~1Aap ‘£opanddE DUTWIDIAP oj,

SNOILINIJ3C

jwuueyd A

agury)

122u23

azy103me)

uysae)d

103 azen

den

23019719

Sudan

FONAYI4TAd 30
WAMIQ A SKANONAS

ANVY SATANVXE




R of

7=

,:ff:t

¥
pravE 4

T

%428

|

suywexy °

J9ad84f

QIn3aNosy
DUWIdIBQG
L3138A

ains oy

Q124D ¢

~ 3

~ N2V

*E1ASY> Au2Y

Juypur] asou pur urrw H{a>0Y)

raeaf Carpurl 9yl INOASHFYD

TEI00]AP

10 UOYIBLOTADIIP ‘arom
Ivy sibuauvodwod ayl AowvUY ‘7

*330

ST AYSTT 9yl eyl ¥daun °}

*3oaYd L3TALaB or3itondy v

Buryen ax03jaq JUFa la0Yys
e 103 Lad1ueq ay3 afaey)

*3uiron
woz) duwy 03 puiysq pue

‘30 juciy uy ‘o3 ausdu{pv

fYVOUD B KB LIL04 XYY
any £q pajeudioep ‘aonya
-ap Supooyq v vsryd o]

‘wd36£S

ac *uwdisdsqns ‘juavod
-wod ‘juduoducsqns ¢ 30
$SaUpLAI [ruoyrviado
A3713A 03 suoyzeaado
patiysads wiojrad oy

* 30 JOTITPLOD AW
18w 03 {SHOTIIpuUocd
arjyoads 103 Woayd

10 UOTIBAIDEGO 12NSTA

TRLYST2Y € wxejarad oy 7

*sUCIe TRITUBLYINW IO

YENSTA JO asn £q sjudw

~3ANEeAW IUTWIIIBP A0
WAIIUOD 0F {BOUNWIOT
-12d 10 (39)8S ‘Aoex

~020¥ K1015UI6TIVS 10]

AuTWEXD 01 {3|ns0a
pajiInads v radnpoad

uoy3vIade vaa’ = oFeyl

UTEIIADIEE 04 1ulISTXD

uof2tpuos 1adoad v amd
4STTqLISa 10 WITJUOD OL °T

*adaeyosyp

Y3 JO VY 03 NOTIINIP
ar¢roddo ay3 13 udncayl
3u21and 3VPIAIP T JO
a8vssed aya Lq Axplivg
a8e.acls v U} s(uraIdICU
DATIDL Y ©I03ISIT O

MIGUYD

IORDAYD

p3aeys

JONIYI 4344 40

HAGUC Ad SKINONAS

ANVY
tAqNd

SATIRVXA

s

SNOILINLIIIA

Sq¥3a




+,£3T3U9pT,, o8N
‘wayy K1ddns

€ JOo UoTIEBdT]
-1sserd ay3 But
-ujulazdp 10d

921acdele) ‘[

+aseaad
yarn sayqed 41a3jeq Ieod

*zajedaq
IENd1§D 2y3 98012 ‘T

caaTRA D43 35070 1

‘augSua Iyl I18ITD ¢

sgaaL 913 1BAID ‘1

+quaudynba uadLxo wou}l
saonpoxd wnajoxlad uea ()

‘yoyIouny 1fayl
Aq sausuodwod A338SRTD

*Atno1s oTpury 2yl
Suyseayas Aq arqed ayl
n3 adaowojsual ouy3 dweid

*33ae3s 03
paatnboa sv dutdua a{OW)

*21ahh

Qutidajoad *‘Burysyull
¢ y3agm proads 10 12A0D Q0L

*yBncaya

#0773 o3 nuaiand Buj
-moTTE udj3ITs0od 2yl cIUY
1ojesaq ITNDAID € 396 O T

‘popoduy S¥

#OTJ YOTUM NF UOTIDILTP

ays uy TInd ao ysnd

‘uzny o3 ‘!oa8essed 1o
Aajua jsuyrBe yoorq oy °7

*U0qiacd wWoaj 2F 2213
03 auyBua Bur(py uv¥ jo

ara3zoays ay? uado o} *

™~

cwoa3 Keme sinafqo
10/pue atdoad aaow ol T

+281313 10 UOYS0130Y

‘1P FA0WHI

07 SIVDATOS

L1dde 10 qnaos ‘yses 0L

*gassed Trisuald
10 satac8sied oajuy and ol

Arway ] wayl

proy o3 se os 1sy9303 yiaed
Paoum 10 o) SR3ad 10 ualse] Ol

+1038anq
-1md aya 3o ajeauy aye ay3 j3jo
3uyaanys ATievilaed Aq aojow @
10 DINIXTW [INJ YA YOTIUd O

axoud

3v0)

260712

Pe:k:2 )

73

uears

SJLON

F Rrwmpoewenenewmwarspesreapes NPEEEFY g R R

bt Lo B G A % il L

i Gy

3oN3Y3IJAYd 40
YIMIO Ad SWANONAS

ANVY
*a34d

S1dWVX3E

SNOILINIJAT

STY3A

ki




2an8yy g
aETRI[E) |

MOTTO4 Y

ASTAPY 4
£31308 ¢
wiojuy 'z

07 319doy ‘1

o

L

‘wayy Bugprirasuy
#10jaq sjuauodwos uoyyypuo)

*30UNISTH

-9 JC SWyo ¢ pueB JUIIANL
jo sdue 01 yzgs 3Inoay>

v uy aleajoa aya wandwon

*12a97 yo3d OyTnEAp
-y 2yl }0 5uU013Id9Ss 3P
PUB paemio; ayiy ssaaduon

*SUGTIDAATP yaTs K[dwoy

*3jeitate
pPajjsyo9ds ayy uo aduruajuyew
(T2 jo spaodst 9yj ariduon

*a3erdway pue aoidviiosd
woa) sBuypnat ayjy aavduwo)

‘198 uUddQ dAPY sINBIAG O
LYl g uBd” 03 IJEIFUNLWO) 7
*danpasoad

217342 3Yyy Butanp
§ uew YIgA dILIIuUNUWO) ]

*§1003
puey paaynbaa ayz 1oayro)

*s3aed
jusud,nbs apos avye)

*IYN 10 Yaom 103
J1vyv 23doad r ojuy Ind oy

s8¢ Jouad
13w Tav £q sujwasiap o

*I5uPPUOD
03 !asylvdoq azaanbs oy

*Loqo 73 ‘Lajaongne
s 3dooow 03 fsafna 1o
SUOTIDIITIP \ITM WIOjuod O

*EATIN0S TRIDAGS
weldl STUTADIEW JO 1IN0
19439301 Ind 10 asodwon o]

TSIDUBIDFJIP 10 SIHOURTQUISHI
IBAODSTP 03 Swa3ly odaouw
a0 oMl 30 satijtendb ao

1931oBaELD 243 BUTWEXD O

‘umouy aRvL af 7

‘uojjvuioguy aBurydxs o)

‘Y TNUNIDC
03 !aserd 0 Apoq oauc
0jut 1oulznfoy Sujaq o

*STOYWAS Buflyriunpy ysm
Jagw 03 tspaum juasaadoa
~1 pasn waysds v Jo ¥ioq

~w&s 4o wiaoj ¥33 oijuy ind of

uoy3jucy

mduioy

S8 Tt

Ardwosy

a1 1duwon

3arawon

a3 v junuwoy

1991707

#ped

SALON

AONINTIIYd Jdo
¥AQUO A9 SHANONAS

ANV
‘ddad

SITANVXI

SNOLLINT 3G

Sa¥IA

o
(&9

v




3
§
;

a3e(nday 1

ITqWoSsY 1

uior -
ojep
yoeaay °

[od B30 BEN o

‘WI0) pPIOdYA
ay3 uc 1aqunu T1vl ayy Adop

*7 uew pup g uevuw
JO SDIATATIOL BYI dITUTPIOON

*udTINQTIISTP Pu? uoyILIIUIY
JUDIIND TEDTAIVATD TJOIIUOY)

*saanpzuoad
patT3i1oads yaj# aDUEBHIAOIOE
uy auy8ua 39f v 3IdnI35U0)

*$12UIRIVOD
209 JO §3Ud3LOD IIEBPITOSUO)

*3273n0 x9mod 907A1DS Byl 03
uoli Juyaopyos aysy 1d9UuL) °Z

+ 2937 Jusuza )
GIpPRI 9yl 03 ITqED
euuovlue 9yy 3IdvUUOH Y

*Kaessavau JT aosyaladns
JouBUIJUTIRW YITM D IUON

*saxnpadsord Burorazaes
1adoad uy sserd dUuI IONPUL)

‘30
uoyioupoada. J0 1dyIdsULI]
‘Uny4s WY ue ajuvw 31

*JOT3
~}pUoOD 10 JuRWIANW ‘U0TIOEC
uowwod v ojuj Bujaq oL

*JO& 9302 a0 junour ‘auwyl
3yl 1snfpe Jo xy3 03

¢19A0 aduanTIuyl BuylOvAIP
20 RUTLTLAISDI a5[DAIXD O],

*jo s3aud

TeI8ADS 23 104319803 01nDAS

puv 473 o3 fsiaed Buyuyq
~woy £q wicj 10 ajew o

*sgew 3owd
~-Wod e 03U} Wioj 03 'Ifoum
auo oaur 12u3sdoy uyof oy

*32TINO JDTAIDS
® 031 (3DTADP [EOFAIDITR
ue) aavw 10 yomMaw o g

*swa3] juawdrnbea Jaew

10 pakoy @7dnod o3
‘3TUn B wWIvy 03 Se OF

19439803 373 10 Bujl.q OL °Y

*8MBYA
aJueyoxa 031 fITNSUOD 0,

+999afp 1¢ a8nusw ‘neEIT 0

23UPITOSUOY

2 o B sia e

Aae)

2IPUTPIOGD

12171403

15n131500)

132uu0)

13 3U07)

39NpRoY

S3LON HONIYEJ3Ud 40

YAAHYO AM SWANONAS

53" INVXE

SNNILINIAZCQ

sHY3A



R et

AL R TSI

,; - *syepad aveaq yjoq ssaadag *umop ysnd 10 ssalrd oy sgaxdag

2 *1amod 10 Juazuod ‘A3)juenb '
w - *axnos3xd wo3lsds ajardag Uy L7peajaerny uassay O a3utdag m
3 .
; *313%a0 ,W

~37e 33 jo soxz 1ofvw ay3
WOy ILIIVIITP uoIITsod :
® 093 (°232 *‘SU0IITIV ,
*sdo3s rw2rUEYOOW dYI 03 ‘51030ADTN) SadVIING g
- paemdn 9o®jIN3 94l IDw[IOC TOI3U0D FjeaADIIY DAOW O] 299139q

"12AdT PINTS #O2Y2 A

- 23 INI3S }doys Ay 23e73ag ‘woxl sevd 10 1w Isvayda o ajeriaqQ
*}uUBYD
*2WY: IL0US A37AR28 D13)10ads ay3 Juy *QuWYy 310U ©
& Xo0> °%1vy) *q z -jBW 310J9q A2xd3jeq a2 ard4) 10j (La93azeq v) s8aeyd o aTu4i)
*ya8uay aadoad o031 Ind @q ~9JTUY 35 SI0SEI0S © bt
pinoys Aay3 ‘8uor col sae uyd se yons juzanazsuy davys e
- 193392 2y3 jo sfuoad ay3z 31 Suysn siaed ojuy apjATp oL ny)

, *2urlus ayz Buiszaels
¢3 Aaojevavdoasd surldus

*uado g/7 03 1jeadate uve jo (91330243

- ATIICLYI DY HIO0[ pue ROBA) 3ylry £1342y1s vedo of MTRAY
*punoae
*3jBadaye 9yl MO dUCP ST AdLeU 10 12a0 Buyyiosuwos Sujoeyd

- -3JUTER IDABUIY M §92TT 13400 Aq 193719Yys 10 199302d o] I3A0)

*UQTITPHOD paxinboa
10 paepuels awnos 03 Sujaq

*£L31Aa7308 Yifm Buypsancad 03 se os asnfpe 1o aaz[e
- 91039q X011d Ane 3333110) 031 ‘3y81a 398 10 vy 9] 1993107
SALON JONZYI43d4 J0 ANVY SATINVXT SNOTLTINId3q sguaA

HIAUO AN SHANNNAS 4344




R AR B R b B

L]

L3RR

a1aueuSTd ' T 1

cautfuo [ ‘o 3yl aYquWassvsIq

sunyTuajiew vyl aroudutq

-

‘mwo3s4s ay3 Bujyaooys
-37qn032 JO SpoyIdU MIU ISTASQ

+411n; ssanpadoid doraadd

- gaanpndoad payjioads 3uimoy

puTd T 1

T39OV ¢

~103 £q 219> B 40 UOTsSUI)
JO junowe 3yl dMTWIBIBG T

‘330
sT 48T 2u3 ey JuTwiIIsq °T

cjuawaacw a7pasu Lue 15323p
031 s¢ 05 ATInjaatd L1924 y2IvH

* 813UTELINOY
PINT3 dY¥InepAY pasn Aoa13s3g

*wa184S
syrneapdy awyd azyanssaxdag

*saaed

afqeaocwal (1€ 01 umop 10
1jun ia27[RWS INDV B3y JO
Toaa7 243 03 Jamde ayeq
03 ‘sadald 03 avel Of

*g1sA1vuE 10

uoyIvujuexd Aq wryjvwad
10 UOTIErATS ‘uoyiITpuod

v 10 9In3Bu 12 JSNTI I
£33auopy pue 3zjudodar 9

*UIAUT
01 $sajdyouyad 2o seapy
jo suoyzpayrdde 10 suci
~vufquoz mau £q wiol oL

sTyvaap uy 10 s92183p Lq
2eaTo> ajew 10 Uiioj 98 O

sauowyaadxs 10 Apnas
Aq aaA0DES(P 03 BPID
-3p put 23e8§issAul 0L "¢

*§16TXD UOTITpUOD
aadoad e IBY3 YSIIQLIASO
10 Wayjuod o1 ‘Jo
o8paymouy pucy-1817J
pue J3ITUTIBp UIEIQe QL °T

+Jo 1dB) ac
2nouassad ‘9OUBISIXA Y3
JUTWIDIDP 10 IVACISID I

+38N a9aY3anj J0J Ijjun
ayvw 03 {DOULISIXD JO INO
ind 10 ysyrousp ‘uria .

‘wolx3 2anssdad
pPInT3 10 sed os5uUdTId OL

afquossesiq

asouleq

2614930

dooaag

puWIIIBY

199029

£013690(

azyanssaadoq

3o8ud ¢
L3ITIOA °T
2ans 3g "1 [
SILON FONIYIIAU 40 HNVYE

YAMIO A9 SWANONAS ~Jddd

it o b e W L AR B R

SATINVXT

SNOTLINTL3A

STYIA

N




*dATRA
293774 o3 woxy 37 Suyaowda *£19197dwod 10 A7yenperd
- 193jv asoy Jujolalos ujei(g (pInby1) J30 mMEID O uteaq

*SpUTY ouT AT

*3jeadate -Te109adss ‘asjerndas ao
ayy jJO SUOTIIAS SNOFJIERA apyalp 03 tduew 1o U
- 103 Juted aInqlaasIy ‘g -1340S Buowe ogiAlp 0] '
*s8uiyy 10 ]
*SUROTUY D] suosiad seyrsyaded o3 .
331e20TIVY °¢C 03 SYHST ddurudjujeuw 10 osodand >y3309ds
ugIssy v z SROFI¥A DYl 23INQTIISII 1 e 104 worizodde o] 1 NINQIIIST( -

‘upd Y Ul 331 Pruil

[ ,
W - oF{ne1pAy posnun 3o 3sudsig *30 p1x 1398 o] 3o asodsyq
] .
k1
F cupioTUYIAL BurzTA *paads 10 sronzduwoad
@ - -xadns 03 ja10dax yoaedsi( Y374 Leme 10 330 puss o) 1oInds1a
mm "ueYY;Cod DT 20 9ATR @ J:
ww *uado,, -DRUj ur Wutj 9943 195 03 ;
; asn ‘19}pda WoeTnn er tusysejun o3 ‘siaed Suiysoy
{ jedaq M t 3
4 3I0O31D 204 o5L213y ‘1 *ayeaq Buijyae’ s5y) 38eSuadsy( -a93UF |O¥IIP 10 asevajfa 0} a3v3uasiq :
: 4 Heaq A 1
*3973INn0 Jamod *39TIN0 2D}1A136 L wWOXJ “
AOJAIDS DY) WO} uvay (901A2p [©DF231D3[9 uw) )
InTdun 1 z Bu{IapTos BY3I IVBUUODIST( ‘¢ a3vaedas 30 yovldp o) 7 i

e

-s3aed juaduw

*wa1s4s Buyoy~-jaue adpo -dinbs paydivw 10 paday
Suypeayr aya woi3j asoy voapxedzs 03 ‘{udemiaq
- 17epas1q AY3l 1D3UUODISIE T UCTIVIULOD 3YI I3A95 O] °T PEREIDTEES 6

*s32ed ayqeAOwza TR €3
umup 16 JTun 19T{RWS IX3U
ay3 jo TaapT Byl o3 1aude
‘putdu0o 1 °*oN du3l ITIVRWSTQE I} 01 ‘s30da3d 01 ajey 0], aTiuvwsig

s ansmn e

2TqUASSESTq " [

o™

S3LON JONFPA4IYd 4O ANVY SATAWVXA SNOILINIJIAN SE63A
YIAHO A9 SWANONAS *dq™d




*A1ESED
-23U 3¢ TTIA YOTYHM JudaTo0Ss

*JO 2anjeu 10
IU33IXd ‘B82S ay3 Apyfnox

- BuTueafd jOo Juncwe IILWTIRY autwaajap ao adpnl ol o3vwyIey
- *sa1n1 £12388 UYST1QqQEYS *S1S8qQ WATI B uo 19s O] ysyj1qrisy
‘puels r1939%c)
- aouguajujew jeydads v 1naay 2uyaayy ayas £q dn 3nd o1 12923
‘wWi0j Yl uc eiep ay3l l1a3uy g *p1odax uo 3nd o1 °g
*3a100p dooaxy ayz
- ys3noayy 3JeadaFe 8yl I23uy | ‘uj awod 10 08 oy 1 123ug
*.98019,,
asn ‘siajeniq *TRUTWINI 2TQRD JO SPEIIYI YIIM *ysom
SIN21(d 104 - aryonquany jo speaaya wdeduy I ¥}DOTA3IUT O3 I¥sned 9], 23vduy
- *suojjerndax L3vjes adacjuyl *uyeI3Isuod 10 Tadwod o} ansaojuj
*Jo JTus e
-2U0 [jeAER 03 !}O suvdu
£q uoyive 10 asodand
8217130 2 S ENELEITS e IN0 £11BD 03 ‘dDJAIDS
28] *{ £ s13sudevwijue Lquo Loydujy A0 uOT3IOR 03uy and of Kotduz
* JuadwaAow *juelaodurun S8 Jpyse 3198
- Zapssooouun T[R 2IBUTWITY 10 2a0udy o3 t1adxa o], ajvuTwITI
*aaTl
ysyrdwosoy g *ava8 Buypuer ayl uo -23{qo0 ue yorma 031 finoqy
w1oj1add gy £ ucyivadsuy oipotaad e 3099333 Buyaq Jo0 3n0 Laawd ‘op of 100333
*a1e danssaad *pInbir a0 aoyes
- -acT MIts s8uraraq Lag wolj 9033 9q 03 ISNVD O] £2q
*8347013%073 uy *UOTIONS YINoay3l LoujrIuod
- Suimeap £q s033wWwoapiy Tr1d v ojuy dn (pinbyy} 1Ind 0) uy aeaq
SALON AINHYAATUd 40 ANVY SA'TIRVX3A SRUILINIJIG SHEIEA
YAQU0 X4 SITANONAS  °ddud

b it ol PRTRTN Y

b




' *TSADY PUTI
~foads v 031 20 pouUTBIUCD

s QL) ATIUBTURAVCD .0 PTIYU ¥g

3uyoy-op pue ITo TTTd upn ST Yonw ST o3VT yua of

T v e
i =

I

T {Ba0uy

~ans Furyscows ¢ Bujvltey
any sa38pta Suriand YIia
10031 P ‘*3*7) ATTZ ®R UIIN
Avme a3 10 YIOOWR AN LS

AT

cjuycd € 03
- pox ay3 jJo pud auo ITII

*2JUB3ISTS
-331 JC Swyc § pue 3ud1InNd

30 sduw QT Yd;s IFNOATD *ga88pO01d

azndwo) °gt
oyavWYITAR L9 BUFLIIIBIP O,

ajernores 7 - ¢ vz a8viToa ay3l aandry

*poax yduy 6Z°0 ss3aed pIay

- woz3 suyd §32 o3®OTIqRyY -PARPURIS UOXJ FONIAISUOD O

7 S CY LM

& - surd 223700 33 IDRIIXT ano Tind 03 fy3zao3z mexp o}
ke

v +aea8 *y38ua1 3vATINI

: - Jufpuey uysw a2yl pudIXF 03 3INo umeap 9q 03 2HNWD ¢

‘uaw omz BujuBysse +30 ssaadoad

- £q L3,a730® 2y: 23ypadxiy 10 ssadoad ay3 2381I3ADVE O

*3J0 VOTITRUOD Y

16937 031 {BLOTITPuUOD dF3dads
103 )93Yd 10 UOTIBAIIESQO
TensiA TEeOT3FA0 B wWa03iad Of

*830339p 10
uofleroylazap ‘ieam 103

¥o03y) °¢
jusucdwed 313 dujuwexy

Joadsuy *T Z
‘naep

P21DATION 10 STEPQ SYI U0 03

festeadde 10 aniea ®© JATE 01

aujBualasteadde o3 {3jo sany "y 10 ITYS

ssaesy 7 I Buyjeisdo ue ajenyeag  ‘9duwiioduy ay3 IuIWIIIP 0L

koA

A TR,

2¥ya ;

wingy

23731903

80

I0VI3uF

pusINA

23 7pedxy

sutseny

ajenyeay

AONIYILI¥L J0 ANV
YAQYO Ad SHANONAS ~d434d

SALON SATIWYXI SNOTLINIAIG

SAA




3pIAOId T

yars Ardwoy -7

auywiIslag ‘1

e, st

230007 1

*uo13Tsnd Mau say 03 Lyuwy-s
puras adueLdIUTEW IY] OPINH

‘goefd Suyxel sy asues
-3jujeu 3TTYM BAI® 33 pienn

+3Je2 8uTDTA1BS Y31 punois

*K193eyadoadde
s2DATMS w0l fsod pue
Teasapad (Da3uOD BY1 03 09

~A1o39tdaod 210y BYI TITI TTIM
3T 3243 o5 punodwoo ayl wiog

“4U0J2IDIYP MO[]OJ

*pInN13 Zaoam ®
YiTm PaDIAlIaS ST 3T J1 WalsAs
DYTNEAPAY QY3 YsSnl3 pue ujrig

*sainpacoad parjroads

BuIMoTT0] AQ 31qed € uo
UOTSUAT JO junowe Dyl PUTY ‘T

*8uT337Y 6 ‘ON A4l PULF ‘Y

* 30 IMATIACY
aul 193aFp 10 afwuvu o}

‘pusjap ™
‘a133uep woxy 3993030 O

*aoejans

paj3ioads 1oyan Jo puey
v 03 3juswdynba (rOIX3
-2319 3O anatd © 10 BxIm
‘3uaixnd v 309UU0D Of

*uOTITUTISIP
udAT® @ o1 3Tasauo 1xod
~SUBIy @5 !03 pansoad o]

dynba

Z % ovew 103 IYBTTYSETI B Ysyuanj 03 ‘papadu 87 jeys LA1ddns o}

*dn 2P 0% {23036 UTBIIDD ©
ojuY piow 10 ddeys o3 o3
adeys iernoriaed v aAF8 oy

*€3TN1 JU SUCTIIVALP
Yaim wiojuos ol {£aqo
o3 !/31a0yane se 1doddC 0O}

*pInbIT JO ysey v
YITM 3In0 ysem o3 {y3noays
10 aaso pinbyi anod oy

*apy3ap pum 33038
~T1S3AUT 021 {YuanTIFdXDd
X0 Apu3s Aqg 12A028Ip O ‘T

‘30

5ITUIT 210 2378 *3dr1d o
231BOTPUT 03 fudawas Aq

2UTWINIIP X0 IIAOIBEP ©) * ¥

3pIag

paend

03 ©9

URyuang

wiog

mneY1og

ysny s

PUTA

SALON

BRE b :

JONIYAITYd 40
dIQU0 X8 SKANONAS

SATdVXE

*d3dd

vl . N
i

SNOTLL.ITSYg

LB £ SV oy
TR RS pas A TLs

S§y3a

AL ;

81




cjulAfCs
uj juauodwod asaovurn}

swda og It S Inuv

"pInT) ® oojuy dip

3o 28unjd o1 Lyjvidadss
fSADA0D 10 SPUROIINS L)
guyyiomos ] aduntd

*3jeaoaye
2yl Jo tudwasow oy padofoaa

-op 3uynq Jomod 3UIINTIIas
T00UITA 19M0d POdTGL.La LDPUN

IBIT

- an13 203 duidud a1pP1 UTBUD JTASITR UR und O Py
*Ard MUGLE
~-dns woaj paxapilo 25 O3 L1ddns e jo wvoyiedyy
- juanodwos aysy L3yIwapy g -1$SBTD Ayl «UuTwWILIAIP O 7
*uoTIdUNj pue sweu ‘50
- Aqg sauauodwod Aj13udpl 1 A312U0P) o1 YsITqQriIse ol 1 A3T3uap]
*S927171qe1s rojouw
-310A 943 T1Y3un uoliisod cdsead
- utr yo3wms aamod 83 pron ay3 ut duay 10 vaey O] PO}
PIV °¢ *03 ddueysIsSse
ISTSSY Z *peOT AYy3 1137 § uwvw dyay 10 ore *3jaoddny 9.§8 0 dyay
*3jeanaye ‘puvdsne 03 ‘#0799
syl jo siaed Suyzdafoad wox} 43oddns 31noyizs urod
- uo s1003 Suey ou og POIBADYR AWOF 03 udisey of guey
*SISTOY SB yons "usuw
-dynbe poaijvulysop Lf7rIdads
q1T4 10 Arienuee jeawdinba
rAlnjaaed pue s319wfqo (232 ‘HEYUI
- S13puTTAd 138amy,. ajpuby ‘uany ‘pec]) o3eyndjuea o1 atpuey
*8uti 9yl uo pauoI
-B3% uBIDjUYDAI BYI 03 sspuey 8yl yI74
- asoy duyrenialr ayl puvy jyusvexl 1o ssed ‘9a38 oy puey
SALON AINIYIIAEd JC ANVY SATANVY SNOTLINIJFU ST
JA@O A9 SKANOMAS ‘Jddd
ot o b i gt S popp i dly i gkt Sht

A4ERh 2
Ay

S

p:

Sk A W,

A Mty st
‘

. .



T RN Ny

MR ES T
L8urars (reis
-uf,, 13y31°
asn ‘3In2ayd

g 3UTATA 104 P

™

Yoay)
autwexy

(3]

g *T

aqeuldriQ °f

3ieas

]

03 23ed ..H:BEEOU .
ASTADY °

A3jaon -

57 1d0doy *

—_M g

‘projryuew yanj [yeasui i

*530939p
10 UOjILIOTIDIAPR ‘aedm
103 sjuenodwod wy3y 31d>9dsuj

*apyonquany ayi uj 8oy
oy ySnoaya aatm ® 331a5u]

cquyof
aadoad ojur juvsragny 3I99{u]

<9y paassod
ay3 Jo ucyieaddo a3eraIyul

©31a8 uIDQ JARY $IRHLAY
aya 1Pyl ¢ urw waojuj

nssaad
3

ad
paxysap 031 2411l AIrT Uy

‘paiojTUOW 3q
pInoYys [EIP YoTyM 23edFpU]

~97qQIseD) 1009
~uaym saanpadoad daoxduy

*UBISAS 20

Ayquasse adpdaey Ixdu T3

o3ty ajun jusudinby uv

113 A14adoad o3 Lawssadau
suoriedado wicjiad of °1

<40 UOTITPUOD U3

18371 01 ‘sSuojaTpucd d73103ds
103 }22Y> IO uOTIBAIISQO
fensja 213140 v wi031ad of

*ydnoxyy 10
ojuy ‘uy 1sngy: 1o nd o

‘uj 9dIC) 10 AALAP ‘mOays O

‘uy8nq o1 *Suyo?d 19s
031 ‘uciavaado ojuy 13s 03
Liessao0u su0yIoe miojiad o)

*jo 20uda
-ano70 oy3 310dax 10 ¥dIIOU
DATS 03 103 LMoL ANRW O]

care 3o sed jo
junouwe usalS e yaIm (17] Ol
*3no jujod o}

~19139q ojew o3 ianalap
10 Junowe ul 193v933 9yBw O

11e3ISU]

10adsug

IdBou,

100fuy

ayeyatul

wicyal

a1e14u]

23BOTpUl

anoaduy

£

ANVH SHTIRNVXH

*3d4dd

AONA¥IAIAL 20

S3LON
YAMIO A9 SKANGNAS

SNOTLINTAAd

SHYIA

R )

CON PP

e e Py T

o

&

ol

P

Y

et

S SR

e

st Dl

2
e
v
A
A




L

oty

Dt
R

Ernalos S =i

R s

-

e

g aal
TS

="

* (s®nyd) sded preas

3 QG

*saancadoad
poaTJIoads YITA SOUEBPIODD Ul
- 33)®maADATE Byl [DAD] pur ¥oe(

*sadeS

aanssaxd Juysn yoridUNJ[BW
- 943 O 3DINDS Ayl a3eos]

‘unOpyRRIY
- 2ya jo oasned ayl aledjassaul

*suRDJUYVOI padudTzodxavuy

*(3jeadaje uv jo 3uwd 10 Tyw
13311 ©31 aanssaad Jurizaxd
10} SWSTURYIDW ‘*&-T)

syor[ axow 10 duo asn Qf

*a1qnoay 1o
823N0% B ID9[RS 10 A77IU0PT
o3 juaw-dinba 318831 9sn o)

*A3ynbuy
27IPWIIELE pUR UOIIRUTWEXD
9s0[2 A4 Apni1s 10 AAIDSQO O]

joup

e 3 i

21ui0S8]

a3ed1150AL]

- 1063 suoyioniisuy axdiajuy <jo Suiuesw ay3z urerdxe o 12106a33U]
*SURTOTUDDG UOFIDAS [rEd
pue ucyaeas IYEy[3 uaami *Ju 337anod 10 ssaafoad
- -3q se8essau 3d90103uU] ay31 adniiaju}l 30 dois o} 1dadaayvy
M
+quaudinbs pur T2unosiad
Liessodauun Jo IeITO
- ST vaae syl vyl 3ansul *2INEUD 03 ‘uyelaou aMEw of 2ABKUV
~uy ueyy 1ayiea
W3n1d,, ,deo, 3s3 °p
* /43105, ueyl ia
-~yarl ,Smoads
{{e3Isur, 9sn
‘$Md108 304 'O
- E 8 2,
A3133es 1iels
-u1, 10 ,@31e
A3a1eS,, 12U .
asn BuTigm (*3uo0))
fao3eS 204 °q *$3[2q uO sINU JIWISUl ‘7 syoeaie pue sovpd oL °7 ryeasu}
SAINN JONIYAIANLS 20 ANVY SATHBIVXE SNOILIN133d STAEA

¥AQHO A9 SKWANONAS "d3%d

i gii i tbec

st

o Al g i O S A i e




*Buyaeando €T 3T

- oTIum aurBua ay3 23 woIBY ‘punos 03 uop3unazy Aed of uIIRYY
*348r17
- 103BDTIPUT PIDYJ Ayl Iydiy *DIBVUTHNTYT 03 DHNED O] R0 &1

1w *23wADTD 031 uU01ITHOd
FW ‘uoT31s0d QIWEV 243 03 10401 0YBIY v 03 21IrOT U wox]
_w asyey 1 A T033U0D I97130ds Oyl 3JY1  POAOW DG O3 ISNED 10 JAOW OF 33171
0
‘ *aanpsaoad *uoziaoy oyl jo osuwyd oYy
m PaT3Ioads yaym adurpaodde ujy YITA TOTTEAEG I0 uIAD DWOD
I - 33JeADATE 2Y3 TBADT puE your ~-3Q 03 33JVINATUL UL DSNED O 10D
!
% *03 Lyyun)
/ HOTTIV °1 z *azFTTqeas 2utlud oy3 397 -xoddo aAT8 01 tajwiad of 391
M *vdoa ay3 uy
w AOTTV °1 z WIS YOUT-GMI © JARI] *7 *an3 dp1sHoad 20 0118 Of 7
W *9307dwod "
: €3 A3TATIOE SIY3l TFIun o
; - 0918 dYI JAWDT 10U OF °T *3audap ‘woay Aemv 08 oy °| 0ABD7
w ‘po3ITOq 104 T usAD ‘posors
i, *s300p TEIAd udym JOOp ¥ SPTOY yOTyM
; - 13e BY3 Yd2Iv[ puUT IS0 9DTABP © YITA Yo21Ud Of yoyug
*S5pulq INalys Iy *3003
- 3T AT3y81T T199ym 2yl ¥OTIN e yaim 1surede ayta3s oy AITH
‘goae *9ouyd v
L2356 1 2 xa8uep oyl woa3y Keme dooy Uy oNUTIU0D 07 ‘UFrWDI. O dooy
W *fWoly
; I8 ‘€ *ar1qen auowdynba payojew xo pakoy
% yoe3ay °z 19n0d U3 WITM 19ATEODX  9TdNGD 03 f3FuUn v wiol o3 sE
; I58uuoy g % 33 03 1933Twsuexl ayy ugyor 0B 13y3a803 313 a0 BJujaq ol ujor
i —
mw STLON JONFYII3Ud 40 ANVY SITdRVXE SNOILINIZ3Q sayAEA

YIQU0 X4 SHWANONAS ‘43¥d

5t

S 4 s mc et £ S

L Do 3 g B



AEES

2P

Ry

R e

S A

4

auedtaqny Lfddy g

ang °g
328 "p-g

23e1d ¢

U0TI180g ‘T

puiy g

1 *sButavoq (ozym ayl a3woyaqng

*uorarsod pomols oya
OJUL HOVIE ISNRYXD I3 JOMO'|

*OATUN JofToz
aY3 uu 3INu YOO al|s UIE00T

*29aTm o3 doo

*801¥3 pum 7dIYA O
uop3idadsuy 8ujanp o8vuep puv
UOT8CIL0d ‘5YIBID 203 oo

‘398 Ar1aodoad uanq sy
IT 3933¢ @T73II0aYd Y3 AD07

*SUVTOINYDAI Yl0q Aq uoss
9q UBd 3] vyl 05 juouw
-dgnba 31833 ay3 a3jvsory °g

*BUTYII3 6 ‘oN Ayl 93IB007 ‘T

*yonay
poT31oads uo sjusinodwon
3jeadaye 2and0s puw proq

IR A A S R L T AR A I T T Ty

*SUOTIVDOY pPajjIoeds
uo juedtagny Ind o}

‘UoyloRIYp 03 sv suenadop
03 fuMOop Yaow 03 BENLI o]

*8uyalyy ylrna
8807 JWIDDQ 03I IBOUD 09
‘JUTLIIEAT U0a] ISUD[DL O]

*{possud aq

urd UL 1ayIouw YOIum
y8noaya sjavd ayz uoony
-2q 2an3jzadu uv Bayavoq
OutTY JOo Buyygnop 10 proj
v ‘*a*1) dooy v jo odeys
10 W03 DYl DU IFuw of

‘103 yoavas L1runsia oy

X1} 03
‘9A33IDVUT J0 Juuy proy o}

‘uoyIvle
03 “30do auinzyaavd
© UL YSETQUISD 30 306 O] 7

‘o mury 20
0318 ‘adurd Ay3 |ywUYpUY
10 DUTWAIIAP ‘PUTY Oy, Y

*BYOIY
~0A JI310 10 osuvTdiye ue uo
siusuodwos 31vadate 20 odavd
sonrd vl faousdoaucd jo
surdw v uo 10 uy ovsuyd oy

R T WA

R TV PR

27027 3qnY

10M0'

Ua6007

doon

49} %007

85

$007]

3

o
3

AJUdDO]

K]

pvoy

S3ILON

SONFYHLIUD 40
HAQYO XY SKANONLS

SHTIRVET

s
W

SNOLXINTARA

g i b

SMIaA

gl Sel




e . < . . . e e P rea e et e Wy T e s Y RV, AU P ia A T TR NN 7 2 0 I T SR NGG D Y N WO RTVRRD TR RS SRRy AW RVE U YT £ YT LT RIS
i
i
1]
it
1]
i
w *a3ueyd 10
.4“ UO0TIDE U0 NOIYD 03 AVpaO
] yl3eyn ‘g ‘poadsate uy ga8uwvyd uy o3 uotjueniv Avd o)
IA19SQG T € JI03J J103®OTPUT Y3 JOITUON T ‘30 270U AYEI ATIENSTA O] 103 FUOR
i *Jo
' *sautfua urjoyany €oT} Sa7aFrEenY 3¢ Wwa03 ays quym
u - -Tpow oTueydow aujdua asf v ~2008 23ueyd 10 1937R 0O} A1ipon
!
m *sasud *ERUW dUO0
] - 23430 YITM UdYLXO MW INADN 02Uy PUITq 10 JUIqUOD O} AN

Ela

vy
W *STISUDIN 10 sUow
i1 -N13ISUT paepuvic Jo asn Aq
7 *dOUE3ISTSAL JO ITuUN yOED Junour Jo £3yovded ‘euoys
@ - ssoide doap 22e370A 3anseay] ~UDWIp Y3 BUTWIDIOP O DANRUIY
: uter *g
% yoeay °z *39A72%93 puv re7dnon 03
] 399Uuo0) °T ¢ 3933Twsuepay xadoad ay3z aamy ‘aoy3a8o3 373 30 utof v L ETUN
b
£ r~
w *.3e3, osn ‘Beg ® *1oquks Auy ®
m uo Juop 2q 03 *317 Suynouwaz ~322fpuy 3o 2urd3yuspy vev
Y st Suypjyaew JI - 310392q auauoduwod yovd Havy yi1im apjaoad o3 *yoquy oL LGN
'
b *A1USS20VdU sanvso
- 223YM SUOCTIDDII0D el €3 257LDd 10 Ine L1aEd ol IR
g *8u013
%ﬂ -paado jueyd xamod uo
@ - SWwI0) plepurls ureIUfeN °*Z *dn davy 10 ujeasns ol °*7
4 *AITPTIRA
% 10 ADU3TOY33Dd jJoO 23vl6
g e uy L[Teyosadss ‘uoyl
b *33eadIte SurRIUTRW ~Jpucd 10 33v16 IvIndfland
% - ofuBydaW 3IJNID2ATE uy ‘7 Aue vt doay a0 proy of 'y VIRIUTOR
i
w SILON JINIYIITYd 40 ANV SATdVXE SNOTLIN]d3a SMNA3A
o YA@d0 A9 SWANCONAS "J3¥d
X
m
¢

ek el MM A R M i
o , L ! AR




L FURAI

BP0 TR TG R E LY

WP Y T

*adueuajuyew uo Suy
-33e316 21033q sdyyddns
£1essadau ayl ureaqop °g

*1833WOTsUa]
3y Jo aToa¥d Iprsanc

SN I YA g

‘uyelle 10 uyed oy g

*goanpad
~sad Tuyoads 10 uUoTIVAILS

L AL B LAT 4 B a1

AL

afer. 1 rA oYy uo 3uypeoa e uyeIqO °T -q0 g In0 puyz 10 328 of 1 uyrIqO
IO3TUON ¢ ‘pavdsaye uyr saBueyd 103 ‘03 uorijuoille Led o3
ysiem °g 1 I03BITPUT BYI 2A388qQQ 7 ‘30 930u aje3 Ayyensyia o ‘7
‘03 9d7ysvad o
- *suotanedaad aaxasqp 'y SUGTIOT §,PU0 WIOJUOD Of °*} JA2DBQ(
03 ajedyunuwo) ¢
98TADY *p *30 aoupa
wiojyuy °z *395 Udy] 24wy saveaq ~IN050 ay2 31o0dax xo vvyou
03 3x0dsy T € JY3 eyl g uvw AJFI0N 9AY8 03 1ol umouwy ajww of L3308
*332UT ATTEOTIVNYD
*IVBJANG JJvadate 10 TeIandu ATTEOTWIYD
03 37 durdtdde azojeq ajer 03 ‘A3yyrinm o3 ‘jo
- UOTINTUS BY3 92ITRIINAN  FEOUDATIVBIIe ay3 Loaasap o dzZyyVaInaN
‘puer3ys aduvusjzuiew *Jo uoyaysod
- 7= ® uoiiysod pue SAol 10 ReIITVOT 243 IBueys of BAOK
- *1Poym 9d4A3-317ds ayz aunoy *3aoddns v 03 o..3v o Junde
*auwrl jo poraad papusy *saTqed 10 s3dox
~-X3 ug aojy pajyaed oq o3 s} £q umsop 27 3u743 £q punoal
- 37 UdYA 33BIDITE DY IGON  BYI 03 IIJLIDITU UV DINDIE Cf 200K
*sn3eys Sujy3zeaads 10 uoyy
*saugfua ayy Juyjaess ~Tpuod Judwdynba suymiszop
ATTUM sIMBUWN2IsUT 031 aferdsyp o3 puaige LyIw (*uw))
- dujBua ITv I03FuUoR ‘2 ~0F¥poY1dd 310 ATTUNUTIUOD Of 7 103 TUOK
S3LON JIONTHIIIG 40 ANV S3TANVXI SNOILINIdAQ SMUIA
YIMIO X9 SHANONAS *J¥dd

i 8 b Al ik 2L

88

WY
PR

i e

s




%

!

Htackel

SRR AEALEIND

SEED

Catigs d6 s S50

SYEA

s

22

Eam s

eI

I, XA

A e

NS

X5

FFRETAL

iR s S S 1

FEEAL

S

R R

?ITIITUY 7 *uy8aq 93 ‘8uynd
33835 T € *aanpavoad mau e ajeurdyap 398 03 ‘03 asyx aat8 of a3nur8ya0
*uorl
-292a7p pulsm WoaJ Aeme *uoy3lysod ajeuyuaalap
- 3jeadaye ay3l W0 ‘2 Aue uy aBuvaae 10 398 oL °P
*sayrddns pue *JUAWUOXFAUD
sdoys 3jO uoj3wd0T 03 10 vorItnITs Buyisyxo
- SUBTOTUYDIY MU IJUDTIQ °*Y ay3y 3¥m juyenbor oy °71 IUdTIC
*a3jcex8a3ur 03 fA3FuUun Judaay
*SueRTOTU -00 ¥ 03Uy wioj oy {sjaud
-yo23 Buyisysse ay3z jo juapundapaajuy jo afoym
- $3TITATIOR B8yl ozyuedap ® 03Ul SjudWdTa aduwvaae oy azyuedag
*3sa8avy o3 *S§0TISTIDIOVABYD
I89TTRWS WOa} PZTS Xay3o 30 ‘antea “4A33Tendb
a8ur1ly °y Z Aq sjusuodwod 19pIQ °Z 03 8ujpaoose dnoaB oy 7
*audatos a3vradoadde *f1ddns woay
- Jo sued 321yl 19pxo 't  Is9nboa 10 uoyyTsInhsa ol 7 a8pap
*asodand
squdwdynba aamod Laeriyxne of3¥oads v ysyrdwooos o3
- pue spue3s Mv10 93viadp aapao uy juaudynby Toajucd ¢y ojvaadp
*619%BAIq ITNIATD
- ajeladoxdde ayy uadg °¢ ‘T1nd ac a8vussTp ol ¢
*Aemwv 8ujaeayd 1o Buyaowsa
‘dowq Butuany £q a8essed 1o
- *xo0p dooxy ayj uadg *z AI13ud 30J BTQETTRAL Ijuw O °*7
*ucy3doaayp ajeradoadde ue
uy Bujuany Aq aBwssed 303
aTqeITERAE 9bBw 03 {UOTy
- *aatTea 9yl uadp *y -ysod paso(o woxj dA0W O °Y usdQ
SILON JONTIII34d 40 ANVY SITIHVKI SNOLLINIJ3Q ST3A
YI@O A€ SWANONAS ‘43¥d

A gy bbby il

89

TN




L 2L B

5

=

FFRAT

T

ang g
218207 *y-
39§ -t

WOTIIS04d 1

309331 °¢
ysyrdwodoy 7

'SuUBIO IUYdDI 1304 £q
ud9s 3q urd 37 vy 08
juaudinba 3831 3yl aduyy
raend

Suypuer ay3z uo uoyicods
-Ur dyporrad e wiojaog

*Lies8sz3’ 2u
VIDYM SIGNT BYIF y.IvY

*SBUTY MOTTD4 2yl
uaaIMIq IIVIDATR Ayl jaeq

*sodejIaINs pasadxd fye jujey

*s8uyaraq ayj soey

*OuftBue ¢ ‘oON Bu1 INBYIBAG

e g Q1 TS A R YRR TR R AN LT

‘ucyaysod 10 uoy3zed0Y
paaIyep v uy 398 30 Ind o]

TS §
-03{qo ue youaa 03 ‘Inoqe
8uyaq 20 3no Lzxaed ‘np o,

*j0ds Rvom 10 IOy ©
an [TF3 10 ‘19400 ‘pusw o}

*eda® PIYIYO
-2ds v uy *3j0771d Incyiim
A11ensn ‘suyl v Jo3 Bur
-pyr3s 37 dAvey pue dois ®
03 {3ijvadxiw ue) Bujaq o

*30 92®3aNS oYy 03 (pynhny
dTQRIINS UT papuadsnk)
Juow8yd a0 x070d Aydde of

*08eaad
Yitm A1aaardwod T1F¥3 oL

*28v103s uvotyrirodsueay 303
Suy8uyord pue {3noxdayd

10 31833 £q ssdupuaa
teuotjvando 8uid3zyasa pue
Buyravagyieosasr ‘Buyusyyre
‘Susasnfpuv *‘Burrquosse
fAapssadou daoym Suyoeyd
-2a1 puw Suyaoisdx ‘Bujayed
-22 ‘Supiosedsuy ATyvLIaFID
{Buyuror> !®ixvd dTqUAOWDI

I1v 03 umop situn Jusudynbo

BuiTquossesTp 3o 301 ayy

TETRATRE

T

TS

G IEEL A

TS

AT

JONIYIITYd J0O

IO XY SHANONAS

SATIRVLE

SNOILINIAAA

B LT TN L L o B i g I




TAE

£

"o

-

R L]

TERTERCELP)

R T N

* ., DSOTD
asn .mmwxawum ‘up3ING  *2D0BIUOD GY POIIAXD D20 BuY
3IroaId 104 ysnd °g T 31v38 I2MOTq AY3 SSuIg -38n1y3 ydnoaya uodn adw O $6934
*payoayd> Juy *puBYsaIO f2q
-3q 2T7qBY JO 9ZfS 03 TeIPp uoaTpuod 30 judwIsnpe
-~ F07EDIPU; UOESUDY JAS-dag ‘uolafsod paaysep T uj and of 196-314
*K3Faoyanz yiim L3yo0ds o1
*suoTIdUNITEW @YyJ 3IVVII0D 03 fuoT302 JO 3[N1 10 UOTIDAAIP
- s9737A 300 a1eddl @qQII0SdId ‘opIn8 ® sv umop Auvy OF 2qyassaayg
©INIIE HIOYS oW
Lpeay °¢ 9Y3 10 TeAcwax 303 ITY *£3TATIOL aduBUILUIEM ®
dn 393 °3 1 ageys « juna;, ayl axedatly 103 Apeax oxum 10 aredvad ol
raquted *ssauprax ul sJuiya
- 103 9oe3ans 8yl axedaay a3uwriae 02 (4Apeds ojruw O] aaedoag
*3jeasatv ays
- JO 3u0a3J U uwvd duo 3I1S04d *aou7d udAyd € 3B 2033035 O] FEDR
ing *'g
28207 *h-¢ *sueToTUYSAI yaoq £q udas
398 ‘4= 2q ueD 31 1Lyl os JuIw *21ed07 03 ‘aderd
2.814 "C 3 ~dynba 31593 ¥Y3 UOTITSO4 uaAT? ur 39 X0 Ind 0] UOT3ITSO
*3373no aamod *39T3IN0 DOTAIBS
AdTAIAS 33 IR uv0ay e 03 (92TA3pP TEOTIIDOTA
1InUu0) *Z 1 Sutaspyos 2y uy gy ue) 2amm 10 ORIE OL ut 8nt4d
*3ut13T}
*s8uT33 V2 arewa; » sey YoTym aqnly e
sdntd jieIsul ‘¢ atewaj pavodxa darvy jo pua ay3z 3jo Buysord J0j)
s8n1d 3aasuy ° 1 Yotye sauly 1ie 8Snig aoTARp © YyITM BpTacad o} 3nygq
*SURIOTUYDIDI IYI IO *JO JUDWIADTYON
~- aTnNpayos s,Aep ayy ueld ayz 193foad 272 astavp O ueyd
C440N HONIYIA3Yd 30 ANVE SATARVXI SNOILINIASA Sg¥3A
JYIAWO AQ SWANONAS “J3ud

—
o

-




*3I1 jo opis
-u7 a4y Juyqoid ITTYM Bqn3 *199fqo a0 Juduwns
- oan3ound 03 You [njeavd ay ~uj posutod yiza wsaayd o} tanysuny

roppyruy dund
v U3t 33 GV Ino puw uy
o *qouy Jowipad autBuo dung g Jo uvaop puv dn 240w 01 °*Z

*U20G 10 BANG
~-s0ad ‘uoyzone Aq SpILY}
ssg62a4dm0d A0 8IDJ6UVIY

* EDYOUY [vaH ‘nsTe1 WOTYM 0D3A0p U Bujg
- ~Ap8 dury oyz dn adung *y  ..3vaedo Lq xoMOT IR vetey T denyg
*Modo, ‘90103 €113 PIVMOY UOTIOW
agn ‘gaayeniq *1aud Buioraias uaRdxo ayd agnwy 03 ¥ oo 3d0(qo
1IM0a30 104 - uo g ‘opn qouy wno TI%d uy uvodn 2320] 33AX0 O 1i%d
‘Y o *dynbo o3
ysjuang - 1 203 IYBTLucETy B OpyAORY tpopasua 7 aouym Lrddas oy bpyAcay
*oauonb rpouiojand aq oy sunjzviodo
-9 Tud1807 Uy A3yAYI0W 3o @auonbas v o ainpod
- aouBHazuTLY ayl wesdoig -0ad 10 uvyd v INO Yiom O wwaBoay P
* 8po
-~y3aw Buypaonax mou yaia ‘rud avinotlard 2 o7 duy
a1q¥I0dU0d 3q TTIM Loyl -pr2Y suoyFiIvaado 10 sUGIIOEL
- 05 SWI0J 9313 58505019 JO €d1iBY ¥ I 3yuqnE O} £800014

*8urtaw3 I0AXTE Aq d0
*gzo8uyy 20743p pajutod ‘Huoy v yays
- Yiim 9Gn3 2yl aqoxy A1y8noroyy n3wdyrasvauy o}, aqoag

* sjuduodwnd uo l1aao 8uy *Buyasyne
- -I71dy woay Y70 JUaLIAYg 30 Buru~ddey wozjy dsayn oy IuPADIY

‘w1848 ULTTREAPAY ‘pIndTT 10 se8 yzra SUTITYI
- 193800q IY3 82IXNELEDIJ Aq uyniim aanscaad Aydde o4 azyangaeaagd

AONFUEANd Jo ANVH STTARVXL SNOILINIZEq SHHIA
YAAA0 Ad SWANONES "J33uUd




Crren T o

T

saany
~3RIYS 3JLADATY HYI puv
PTOTUSPUTA DT UIDAIUN

Trddy 1 1 de8 oyl uy JueTUDs INg 'y U 10 U0 proade 16 Auy Al Y
s3en a4n3iny 103
ase(d purjfoads
v uy Buvaeay
10 Baparsad
«ap 10} ,Avne
and,, jo peals ‘ydung
~d7 21028, 267 - ay3 a0 InD 8100l Ing ‘¢ roamDY 14 31sodop o '€
24uIC] *y-f
398 *9-~¢ *EUUTUTUNDOT YI0Y “unyl
aoet1d ‘¢ &g uoag B3q LYY 17 IDYM ~p20( a0 uoiafsod poayn
To§37304 °Y < supwdynbo 3493 oYa ANg ¢ ~-%p ¥ uj 300 10 dowyd of ‘T
‘apyINQUaACT VY U] P1oH
TioAuL T 2z oya yh 0%yl BT W I6g "7 ‘yBroayy ao u, ovatd of 1 g
L2l
*3j0an o
~310 YT pAUMBY AU spanessad Apuoar iq
- Fuynrazan syl Gehe °7 peviey 30 AuMp daom o °7
*DIAN]
1 syl WOJE Auan BOYIONR
280 ‘8IDqULLq e3P g 12E38 VANED O BY 08 DDAD}
1IroATO 104 FEEREIRE A ADMOTE D2 H¥ng Y yite aaaynde suoxd oy yong
©3J0 upiKl (AN}
yays mfud Hujrolou
£q suyBun wea; nandwa
- ‘RS e ofang g 13D} 10 19N} oAOEOL O
*Rurpubiq 10
fugusni} £q Jyv podduay
- caqura Tang o8aag 'y 3¢ Juomypus Jo noay of °1 ofang
5,104 AU adddee . ANVY CATARVXY SROTLIRIANU SaYAA

WAUO  § SV -GRAS  "4AUd

p

4
4

i i S SNt st sk
. - - - - . A

s

Yl "
SR L

. a4,
gk ALY .,.\.ﬁ u

Pk A

A,,Aciv%j,.fwe“hﬁ by b b b
T i)




IR P U SR I A N TR TRy T YT i T TNV RO T AT LT T TR VAT A DTS TR SR S AR TS WA - < [ITL 74 PRSPPI A »; TR A § R P D 1 AN LTI N TN
vr/ ™y R VT TR RRR I R TS A FHHIER R 4 & X ¥ YY) (2% Ll e TGN P
i ok i i3 7 = 7 it PP SR IR TG T
¥ RN FHad

308 03 {)o

sanyaae
- Loya sv soy(ddns aaTod9Yy unysa39580d 03U} QWOD O} HNTADOY
*LAT19T2q *aosuonb
acados,, 9@sn - o5 sy ayl ajvnardesdy *£1397a9 3vadoa 9 ajuynyTdundy
ﬂ coqny © ;o pud
5 ay3 Suysod 203 $uyaIi; »
1TvIsulaa M {Sujaon0> U
- soATeA 1DTTTJ 243 duwday aseraaa o3 trrvle deo ol duawy
*poT3TpPOW UDDY ICU
- aaevy Yoyym sizaevd [Teddy “jouq (LYY Ol T1e W
sande uayey udaq aawvy A
*3jeasaje GO UOFILTIEISUY a93)v 3o $1ded ayy 304N
-  @2a0j9q 3jusuodwod a[qWISSLIY ~03 2aND0E puyv 133931 O D7 AU B S0
m *ana3s Roous o
b axedoaag g 2yl 10 TeACWDII 103J ITY *£37AT200 LOUTY -
& dn 398 °1 I jjeyS voTURNAL AYI Apeey ~saujmu v 10) aziudaxd of Apaay <
4]
WW ‘UOTITPUOD DOUBID[OI-UT
i ‘wpasks ayy Jo Yoo ue o3 youq Suyxq o3 fuoyl
WM 1euoraeaado ue Suiwarcjand ~1puod paj3Ioads B 03 ¥dUq
W - 191je a8eafoa a3 1snfpeay pnou 03 ‘ujnBr asnfpw o) snfpuay
1
K
+ ‘uogILAI98q0 TINBTA Aq jO
‘ - «1a3ouwe 2y pedy Sutuvsw ayl 19adaauy ol pnoy
ﬁm
; *D3I0A
% -274 0% ‘Uojiysod Uty
‘uofafsod QIWYY Yl 03 I2ADT » 03 ADMOT U mMO1J phaocu
m IITT 2 1 113105 1a170ds Ayl V8IVY 9q 01 ABNUN 20 JIAOW O LR €]
&
wﬂ < £7IN3SS90008 INO HOIYD *a3enboapv
m - yorys sauwaucdwos L3y1end 10 juaizaduod aavidap o} L317end
SHLION IONTYIINd 20 ANVY SATINVXE SNOILINTARY STHAA

HIAYO A9 SWANONLS *JI3Wd

R e VoI R

o

i
al
3

P 1 LS



s

.w
5
»

R SN TR

0a3u0) g 1

9.,vrOUdY ‘T i

i i

PR ORI prepiion, 0 e

*¢ uew o3 a8vssaw oy3 Lel1dy

* 129 DATSSBOXD MOYS
1o7ym syuauodwod 3oafay

*anjea }sd
patitvads 53 S0aF1 23eTIUTNY

‘uoTINGIIASIP pue uoyjeiound
Ud24ND 1897330972 s3eInday

*sienuUeN [EDJU
~yd33 aTqedyidd2 wo1j poull
-3N0 SB Wa3SLS ay3 [onjoy

‘#0713 dund aonpay

‘wing ajeradoadde uo
8ET] dUBUDIUTEL PIOdIY

*suo3std paemioy
o~ suoilsTd 23e 1J3uuOodY

*83¥95 §,10Y71dOD
pue s ,30Y7d 2yl UOFITPUODHY

*o3pradoadde saays
$o fueyd 3i1nparoad pusuIOIDY

*syooyd [euorjuviado svilus
jo uoygentead uidnoayl
satqnoayl sazyufosod
syueyoaw aurdus 19 v

IR A Y P e e e o pe

AT O N g gy

[,

+gaBeis Lq Buoie ssed oy

*gsodand swos 103j el
10 3sn ‘aAvy 031 9S5NJ1L O]

*PaIANYDO STY UUTILTIOP
1013E ate Jo0 suvd jo junour
udAT8 ¢ y3aTA TTTI0X OL

*13a0 I2uangjuy Juyiosaaip

10 3UTUTERIISAT ASTOIV
~X3 03 ¢3jO 23uvx 10 Junowe
‘owyl 3yl 3Isnfpe Jo XI3 of

ruye8e (33jvIdare uv) 3o

SXu¥l 94l ojuy (anj ind o}
sanyuA 20 A3ysusp ‘ua8usizs uy
PAYSTUTWIP aq 03 SN2 0Of,

*3uilyam uy umop 3198 0O}

*poIvaedas uadq
%243 uaIseI9a a0

SCY UOTYM
ujofox o}

*uot17pucd poold
and 3o 3ujaq o3

03Ul ouq
tMotoa oy

*30 asn

10 asuwidavoe oyl adan o]

*pajvy
~-371s9p 10 umMory Arsnojasad
sop t ¥

8ujyaouwos 2q oy dajadaad oy

Ku1ay

yoafan

33R7IVTY

a3vynduy

1an3ay

asnpay

piosay

FLED TR

Vo731 proday

puauwoouy

azin8oousy

JONZHI4Fdd NO
HIQH0 A SWANONAS

S3LON

e

e e RS

ANV
‘4384

S3TINVXE

SNOILINIA3A

STHIA

)

o

Y AT A




*aanporoad jvsdox
put ATquousy Toaym JAowWDI

- ¢s8ay oBuBua jou op rldy 31 ‘uyrfe uxajaad 10 op ‘uyuw 0 Juaday
‘$TUTID
- a0 gjaed
usniasuc»
Jo dupxaomda *uoJ3Iypuocd arquraade
puu IneYyIdAc *G33Id2TIap 20 V7qUEN *DIANIDTAIIS © 0%
‘quswadeld ss Suyaocwna puw siavd Jup juswagrbo SuyuoridounjTLw IC
sapnyoug ayvdoy 1 ~aupdaa £q surdun arwdoy ynouiom ‘polZpuep 0103851 0 Xiudoy
*¥ILas §,3077dod *UOTIFPUOD Poo8 ojuy Yovq
UOTIIpPUOODY 7 A puv £,201}d 211 d3IBAOUIY and 10 8utraq 03 ‘mouax o] Jyeaouay
‘sOUyY *oqna
(8n1dun) STINEIpAY [TV woxj ¢ jo pud ayl jjo Buyrsors
deoup g 1 (s8n1d) sdud daowdy °y 203 BIDTADP J3O a)w3 OL °Y
- ssyonf{ DAcwWaY °¢ sAeme aA0m 30 aqel O] °C
- sjared aaoway ‘g *TIVUTWITI 10 J30 BBy O} ‘2
83Ny *1wa3IBAS 10 ATquassy aaBaey v
c,M03DsuUn, ueys =033 €370Q dACWIY ‘q IXau 3Y3 3O INo ITUL Juaw b
A2u3e1 DA0WBI,, ‘goATRA SJOINYS ~dynbe ue ajvy 03 L3v5069
38N *SMIIDS 10y - aye paalq IAowsy ‘e °1 -dou suorjeaado wiojasd o1 1 anoudy
‘wa384ds © uo Bupyaom diojoq *as5e97a3 ArTeryavd o3 ‘uap
~ 2angsaad oy[nuaApLYy dAIFTIY -Ing B JO 22313 33§ 10 asv> 01 INDTIOY

*UaWBUT JUOD X0

- r2ans691d asvaldy °f JURI3ISIL WOXJ 2213 I36 07 °¢
ratpury
- 193TWUOTKUBY SSWATIY "¢ *30 08 327 ©1 ‘¢
'g3aed 3uy
=3}007IBIUT {YOVIDPp 10 UIIEV]
yooTun "€ *ay2aq ~utt 03 fuor3zFsod poxyy 10
28e8uasyqg 2 1 Suyiaed 3yl 958279y T DSATIVWIY uv WO 233) 195 0], 1 o5va Ty
S3LGN FINFYIa3WE ¥O ANV STTdHVXZ SNOILIN133d SEUIA
Ya0H0 A€ SKANONAS ‘Jdd4
il

. B 8 Y LIRS St D i A B U
T 4 (09, 4 S E A s B i Bl Y
i s BRI R b D A

o' ¥ iy pivkeiA e’/ 4 - . ,




Erra— AT T TGO T

- *gansszad ayTnnApAY U0y 8IY

PRI

*£1TATIOL HSUBUIIUTHW
uatm Surpawsoad arojaq
- ADUIIBESUOIUT IYI IATOSIY

¢ et omar

+203633ud8 0q1 30 oIy
euotieaddo uve Fuiuxol
~10d 19139 PTATI 9y3y 198wy

e )

e
!

sLamsgadau Ji
-  uOFITWIOIUT iayaanj 3Isonbay

e, i

.

S

*wua3lsds ODITARAPLY
- L17773n Y3 azyansssxday

"398 udIq INvY sIRRIq
0% d3edfUNWWO) °*G AYa Iey3 g uves 01 Ixoday
DSTAPY 'y
L3730N °¢€

wiojul °g 1 *Apeaa uoym jaoday

- ivaom Supuyap ysjusgdoy

*s3urod 3IDLIVOD

sfuey) *g 1 yoatms ayy ooutday 7

1 gyne{ U0 512400 odeydiy 1

*mo71 suny {yddns uoym

~uojaIoUNITEN 307 InoUdinbe
D1qRIDIAIAE DINITISBANT 01, *7

Tr e o WE N RMAER NSRRIy 4.0 1 FEREMAZS AT BRRTTA ™ E T PANAMM PR e

*23P38

Teuy81ao 10 42UWX0] ¢ 0IUT
wouq Ind 20 yorq Ruyiq or 210360y
*3no0qQY VOISO

€ }ordy 3 {03 IImsue
ue puyzr 2o dn xeayd 91

aarnsoy

*uoT3ITpuUO:
a0 sucuisnipe ‘uoj3ysod i}
rvaTBEap € 03Ul 3}oEq and o] 1989y

*30T Yay OV, 3senbay

~pasearal
uanq swy aansiaad 1033v pIn
~b3y 10 sel y3im Burrrrd 4Ly

Uyl M sunssaad ‘rddwoa of azyanssazdoy

917

*JO FouR;
-an030 ayy 3aadaa a0 HoO1ION
ang8 oy {03 waouy ajUw OF

*3301¢ puylrvads

? uy Butuy 8V I2qQTIOSIP 0 310dny

*uge?? dn pryng 20 TY¥I O ystsoyrday
squsudynba
patewep 20 Inouaosm ‘Huy

‘uoy3fsod 10 adurd

121103 € 03 DIOIN3A O, avrTdon

-t

—— - ———

JONAYALAU4E 0 ANVY SHTdNVRA

LACHO Ad SWAHONAS *1ddd

SALON

SNO13.X#1330 ST¥IA




BT b e 0 ;f/ I o T LY W TR em Fr e B T T L L e A i e R e L L R LRt A R A N L B R L RS L e+
- i
|
, ;
*3303303 BOYded “m
1T{3un asyaRderd 1ajunod *1P3UDD 20 SIXY ue ¢
uang, °z 1 avuwvy 20Op 2y d3BIOY INOQE IATOADI 03 PSNUD af 23030y o
@ + (29439803 popieag .0
# POASTAY 2ITM JO HIBQY] O
! +sufys Sujuaem asod puv spurais §o prod 1Inois adavy
,ﬂ ajeasaye 213 punoae vagv e '+9'7) adox © Aq prATp
th - uy jjo odos puw avald 10 o3vaedas ‘uojzyaled o) jlo adoy
*ROIINTOS 103vM *293%M
epos yi1n 2} Sujuwald apory £q (Suyses uj parn
- 1933je At93awq Yl Isuty duos weaj 80) ISVEATI &, FsuTy
+33a ‘garyonquany ‘sLr7rnd
‘paTqed Bugovag ‘EIQRD
1013u0D Witm (3jeAdDITE UO)
Ino 373 o031 {(sdodwjans IayLu
*593845 joazuc 14RIT1 20 SYJOJATIR ‘') Ijeadary
aya uy 93vxuyy (edyue ue jo sauauoduwod zofva 13
- —yoa2u oyl ssnfpe puvr 871y vd1re pue ysnipe ‘*aTqUAsEER O #7y
3
*DSTADI VI
- syug0) 310daa 8yl AIomdy 980 IVNYIAnI 103 s3avoldax a9} N1onay
*EYIUOW Ga) upyl dA0W 103 *L1ayvaoqriap
pawaozaad udaq 10U aavy 10 ATTP2TATID IUjWENd IO
- yoTus s01npadold muyazy  1dr0 08 o3 tupnle agywevs o} »0700Y
*noTITsOd
TB3IGAY GYL O3 LIRT[IqeIF +goeT1d 13doad 1o 20wW05 B £
- TRINOZTACH AU uanay yovq ynd 10 puvs ‘Suraq o1 uaniIsy
+33RIdITE 242
- +ae98 Buypuer syl 1oL ojut 10 1suteSe dn Mpxp Ol 3008133y
'umMup #OTS 30 %AdIq
PTOY 03 ‘umop MOTH J0 }{DEQ
- *97330142 Y3 panIaAyY proy o1 s@ cs ajurndyusw 9 pavisy
S3LON FONHHZLHAL JO A SATHYX3 SNOILINIJIA SEYAA
d3AYC Ad SWANONAS ~d4¥dd

(e gl

S i e G e «..h iy




' [ T R T v e ‘ . Corew e e
T

&
‘g
NS N Tt o

*{37AT3I0R avwouIIULW +L1TaseY I9acC 20 E

Buruuilaq saojaq srouvd y8noaya oo 031 {30 YIIRYS 3

- s,129uj8us Iydyyy oy uudsg gujdoans ‘apim © opeu o) uers ‘
ssjuey woay cquyina 20 28RO ‘pIVIFIP ‘

- paugexp ST yoyym 1ony adeayes wol1j SE) DARS 1D INVSIX O oBenirg K

‘uojariqyA woay Zujuasoor
asujefe oandas ao Ijvs

(P12 YIIm) TIVISUI ‘v
K393V ‘¢ 10 3sej auduodwod 33eadaAY
(9214 YaIn) 2andds ¢ 1 +§370q o4z 21T L303vg ue 2aw 0) VIA £303e8 98N O1  BAYM £,3393
cuntaviqis woaj Burussooy
asujefe aandds 1o vjes I0
Tre3auy ‘7 sujd 123300 3suj 3uduodwod 33VId3IC uw
FI000% *1 £ v yarm 3108 =43 K3sjes ‘¢ oxew o3 uyd 493300 ® Isn O] °¢

*u0y3vaqrA woaj 3Butussooy

(2374 Y3 IM) TTUISK] ¥ 1sutpde 0andds8 10 23vE 20

(2274 Yafs) 9an2dg ¢ *patn 18e3 jusuodwod 3jeIVATE UL
DATH A30388 T ¢ YIpm 6370q 2yl A39JUS *7  2duw O1 XM K3oyvs asa oL °7

LIS L)
*QATEA JDTTOZ BYd uexj Suyuasoo] 3Isuyede
- ue Inu ¥oo1 o3 £3ajug ' 3aud 3JLIDITE UL JINDIS O 7 FEY:F{ I

‘ucpaendyis 30 sBINSTIW
freuotinuoaad yiym A1deod o3
$3uapfOoL JUDADId 01 IOUTAHTIR
- *STERUEW [EDIWSDI paen8ajes ~u0T TeOTUYdIPI © daptaoxd og paendoies

*ounsuaxd yatm Apoq @ jo
- *SUOTIDIUUCD PuUNOIV Spuuly qny aoujans 9yl Buote ason of qny

*U0T3INAATP PITIFOOLS
s yauuosiod poiddjyye ® UJ 1IDATp O3 {T2ABIY JO
- 11t 01 owdw MYI HINOY  DLINOD PIIVITIB © £q puas oy aInoy

SILON FONTVAAAYL U0 ANVY SHIJKVXI SNOTLINIAZCQ $ad3A

YAGUO A SHANONAS  Jaud




‘180 dya uy
VIZZOU avJaMOAPALY 138U
PIB 1732 Adni20q v 300§

*9800YD
01 ‘ano ¥o3d 03 ‘dnoa8
X0 XOqUNU ¥ WOII HBVAITJ

A e MR R &

10 MIDUBFIDINAE £q ajuy of 109128 ,
£rojoy *¢ *uyd aorzen v 4
Treasuy <y 1 HITa 370y ayy aanvog v 4
'UOTIVIGEA Zuy ;
-inp 8ujuasooy woxy 3§
dady 03 a0 ajus ao Iewy
(3210 yaga) Timsuy ¢ Juauoduen 3yuinayw aew
Lya3vg ¢ "B3AT4 L1a3ve O3 (ugd 203300 10 aaym
dITA AIDJUE °p e RITA HITOQ 3ansug ‘U 2 f393e8 Ya18) 38385 0) *7
3023 uo
~ Riuvundaod aanvos pup proey 1 TBIVS 20 I8DF oW oy T 8anoag
*wsyl
W6 3180dap tapand DIFym v 8
- Wrn plaed (eyow v qrang *8urqqna pauy yIta uwayd oy qnasg ~
TURTIDRIIP A96I3d ayy
*ADA0D punoaw uT vrilow Juyigymy @ o
TiEIsu; °y 2 BARIDE DATOMI UT MRAVS ‘¢ gupowm 44 SM213% yduy3e ©) ‘¢
‘uo¥InNdayp aadoad
243 uy uoyjow Burimymy
- *ped woe{ uy aniog 4 v jo sugom £q yow3izw oy -7
‘wea oys o *ADa08 ¥ Jo supow Aq
= A307 L331p3 wRL OYd ARADS ‘T @80p> 20 uwdaasey ‘yoeae of ‘T w208
‘3O 37qRIAWLY ¢ ajuw o3
*Avp oyz 1oy voya 2wyl 2amany panyy e 3031 auey
= =IA1301 3ducudluTww HINpaYSy ~8y69p 10 ulysse ‘3uyodde oy aTnpoYDg
SaLoN ERNEEREEY E ) ANV SIdHvXA F¥01LINIIAN Sd83A
FIMO A9 SWANONAS  * 1344
X - e oo o ey i ) .A«nka_...w_ﬂ...,‘_.,. m..,\..,__:;..n..ﬂ..,s,. \.,J,_a.ﬂ., TG
TROLT R L RGIALSS  wpes AR SR
Yy 4 It l




PRy © 30 Aud e
-2 supra xojddop uinuwls ta asuvunagnddu oyl oayd ny aautnuys

SN =t vy

*+ {aBeutiow J0U3Q
1¢ wOyIdAIYR ‘fujuava
tpusnmod v Bujdoausd 10quis ¥
10 aataou 'udye pofuvizu E
*3301 VY3 03 1JuADAIR -9ad v ‘0 7) ateusys 4]
- J43 haow 0% joyid o3 ruBdyy v TunNmoD 30 £3130U4 Of 1eu?ys

*uoTd :
~piudo puadsns 30 AHURD O
«Huy  suswdynbs ue ognud o3 L1vEso

do3s 2 1 ~uojaAypuUED 3F0 W3 unop INYS 23U fUoYIVINO wiojaad ol unap INYS
) - 2ouun
-Xyu (1oa o 1771H 2uyud W3 Anaaf WoInb v vy 813 puv
- JUYY GF JDUIPINLD YY) MAVRG 07 DAOY O VENTY IO DACK O aqeYSs
CANAZE HLAouy DR
Lpvuy € 39y JO [vADURZ 10) ITH + £37 A} 30U DOUBUDIVFHW z
eavdosg T z 7juys uoruunl] Ny dn awg © 303 Apuda MW a0 savdoad o] dn 308§ ~
mg % TBUFYOTU
d3wd07 *y-f -3y WIo4 Aq udan aq TuIvoDnt
anvuld 2 wps 37 304 O5 UM 20 UOTICINDYIC PARTH
ToTaTAcd '] v-¢ ~dynbo 390y NI IDE 'Y -op v uy ooufd ac nd ‘7

rapowt v UOTITPUOR Caunw
~qan{pue upazH v ojuy Inam
-dgnba and o3 tunT360d
unATh v DINT qOUY A2

- ‘NO 01 yd3tan ¥pd 39§ 1 amjuTod *yo3Ifms v and ol °Y 308
*o6n
cspIvyd s0j aawdoad ¢ suswyayustd
Y3 oroqu YOuy /€ f{uo 03 ~33 puu UOTIETJILRT tdnweold
- r190 £31912uq YOUD HITAIVE  BU suoFivaalo Hons wio0jxrd o) a01ADS
SALON FONAULIIYd HO ANVY SATAAVRI INOILINTSIA SEYAA

HAAHO AG SHANONAS  “4d¥d

ta
nobr [T § RO

R st

L A K Eain g S




OO SR w4t b0 g Ry T

T R T T I T G G e e

WH TR O LU D e i T B

PFROET DR 00 g TR 55 RS Ty

*pajoiduod 8y

PR3 AT 1 7T £ Y e 8 0 A R SRR a8 e

PR "

WA s

*asn
adnaesg 20§ oavyd pojjicods

Paliivn; PR IV RIAL - T

Avan ang ‘¢ £371A139% doULUDIUTIY 219350
no38 2 ( #10A0D TOOUM oyl dA03S v uj sAap9y 20 17s0dop OL 21038
‘uetl
~130d0 puddsns 10 JBLID 03
jumudynha uv ssnen 03 Laus
Umop Ingy ° [ Z sGupuojaTpuor are ay3 do3s ~5095U 8HOTIDY wrcjaad o] doug
cBARET 9yl +£33TAT730¢ 21030238
~ fupmivsa £q mad() eau[nuTasg 30 £17AT19% 03 031X O}, J3oINuYIS
c¥pav *poutd
dooy ‘7 1 so8uep oya woay Leme Auxg U U} anuFIuvod 03 ‘ujumda o} A03$
«uydag 03 'Burod 30w
ajuuysiap ‘¢ 09 ‘uoyavando ojuy 198 03
23uT3yul ‘2 1 ‘qqv poaomod a3 3ATIS  AILEEIDOU SUOTIVE wrogaad oy 31738
CEPUL O 4D ‘pynbI{ popialp
una) uiaouw sUOIIDUER [YC3 Lrouy, 3o 3a( v sosiodsyp
- puy odugugny oya SUadg  HOTYA ORTADP ¥ QITA £1ddv oy, Leads
-posytion sy Bulp duyavoq
- v {7Iun puwy £q (oaym uydg +£1p1dua dA[OADI 01 DENBD O urdg
rupuny
Hupnaord vo prov A393avq SN0 uny 10 Moty
- 11748 a3 308 Toguaud o SY14s O3 MoYtv IO DSABDd O] 11:d8
+2035WULITOW Y JO IdQUnU *YyeINp uy a0
- 8,30anasugnuww oys Ayyoady A73¥D7Td%a DALY 10 dwul O A31.0ds
aom My op o3 uHnono *RIVFING ¥ ADAL TIUUTW
- PHOTD UY PHUIS YA IPTTS YIOOWS ¥ UY HACW 01 DENUD of apits
SALON JONAHAATUA YO ANV SATIRVRA SNOTLINIAARG SEH3A
HIAHO R4 SNANOWAS  CJHAd
A AN ) N L SR ey iy SR B R S R e

.

162

2 oy g

e v
BTN

i LR



NS KRS WS 8 T 01505 iy e

B AL T Ry T p——

*$0 13

~JATIDOL DOUBUDIIUTRW SNO{INA

I 36 adUNIINIDO UdELD 103

- $DWI3 ddUrUDIUTLUM dIPNQE]

‘g urw pue y uwvwy ja
- SDTITATIOL BYI DZTUOIIULS

*advjans
- 3JBIDITR AIYIUY ArAang

*SpUDd 1430q
- IN A03eAdT0 A3 Af0 idng

*soutius 2yl

pudauyiadng 2 1 3o atedax oya osjaxadng

*sautduo ay3
jo atedax aya puaiuyaadng

*DTqQeI v Jo supsw L4
aandwod 07 ! (suwumyor puv
M0 43TN) OTHEI ¢ 30
wioy a5 wy dn 198 o]

‘oWl dwes NI
e uaddey o3 3asnEd O

*aNTEA IO
uorIPNITS ‘UOTIIPLOD ©3 sv
ATaa1susyaaduwod sujwexa o}

*10j sdoad 3o uojirepw vy w
apyacad 30 dn pyoy ag

*Jo 2832yd DYl VE8IOIMD
10 2ARY 03 {2D810AV Oy

*30 28a3ud YY) INFOITXD
10 dAvLY 03 !IIBADAO O],

2w Tnquy ,

DZFUVOIYOUAS )

Aaaang :

3acddng

nBIAl0dny

e i, o

163

punjuyaadng

B3 LXE) *T ra
FUoTIRIDPISUOD
sinjdyoy oq IydTw Xc} xaj3e o3 t8uy3ay; o
- Y 1ys safued Lue 1s5938ng arqeaysap se ssodoxd o], 35288ny
“saanpodold JO u0OTINST] * 39330
- ~ipou 103 3sonbax Jyuqny 03 ‘OTqETINAL 9NPw OF TR §
doumy 2 214 *ATY O% ‘Isnxyy 2o
- jods pairu@ysaep aya oRIIIG MOTQ 7 Wi 0 ApATISP O] %1118
‘pojatduod sy 120
Lemr ang ¢ AGTAJIO0 2OUBUDINTRW 1DIJN aanang 2031 ooarpd porjivods
331938 1 2z BEIDAQD 1o0UM ut{] »04S v ¢y Pa20T 20 Iy8adop oy Mosg
SALON AONMYII A ¥O NNV SATINVXH SNOXSINIAIA smian

YAANO A9 SWANONAS  “43Md

LS4 Rttt s

Qilgiaadntiaid

IRy




*os0u *pPI0OS 10 DUIT
uo pup &uis aspun sjuiod © 10 sundw Aq 9SOTD
- 273 03 sadox Butaoow 2L 10 yse33zT ‘ualsey oJ 271,
*SIYDITMS *U013IDBUV0D B
ITe 103 *uotr3Tsod ALOlq X0 OHRW 03 sB
w198, 28 - NO 03 yd3Ims moutyy, of (Y23ImE B) aadw 0F moLyr

*WwIISASQRR 10

walIsds *3uvonoduod
~qng ‘jusuodwod e jo
ssauypraxr TRUOIINIAdO

AV SLIpNT A3TaeA 03 suoflvxado
INOYIBYY T z paadsxye ons3 aya sy pat31o0ads urojaad oy I6@),
*371 3ed5 o3 utd -
- i53260 MYy jo 8da ay3y de], <ATIYSYT 1215 0L dey, =
* 1939UWOTSUDY *gaanpadoad yrydads
Ul 3O 972170 apysIno 10 UOTTVAIISQO
ureaqo *¢ 1 aya uo Juyprvax v vl °*Z £q ano puyy X0 3108 o1 °7
*uoyssassod
*33jexdate o §,910 10 Spuvy S, 3U0
- o3 no say1ddns adel °%v uy Laxed 10 o3uy 308 oy 1 ave)

*foqeT 01 f{(uollesyyy

~SSRTJ 2C UOTIELOYIFIUDPF 203
pasn I9jIcw Te3sw 30 dfysvyd
‘paivoqpavo v ‘°a°y7) 8p3

03 Je3 v 309u005 % P IfM JT SV IO 4yiim T0Q
qIeR °¢ *37 Sutaouwsx 2a3x039q ~uis SuyredTpur 10 SuT43TI
*8e3 B yow3IY T T 2UyT dFrnBapAy udeo BBy -U2pT ue YifM Jpiaoad ol vy
SALON AN AN HO ANVY SATANVXA SKOTLIINIZAQ S¥?A

YAWIO0 X8 SHANONAS “JdHdd

A

I gD
ebibi




-33103 pajjdde
gowyl a21pP
~uey YIUIIN
v yadual

= (unou)
anbxog

REPe

H s (g f TR Ty KRR PRCTWRPAPN

T L

axodsuet}, *€~T

X3gunxl T

2jusupal, ‘€2
szodsuesy €-7

uojuBIl ¢

anbiog, 'Y

RG] e QTR TR AT B M

rxsyjoun
o9 od387d Aauo woxy
170 pue rong ijmsuwd], 1

*18y30Uv
o3 ooevtrd dUL WOa]
110 pue [on3 19FEUGAL

sgpafep SuixM
ay3 92w} ATTUNSTA

syoBIYCEM
sy3 ©1 1J€10XY" KoL

gpunod-youy
Q00T o1 anu 343 snbaot

+punoad B3I IDWINLD
s[aayM TTIUR BpIBMRDEQ
pue3s aouruajufed ITTL

s gpunod-uouy
0007 50 anyEA anhi1o3
® 01 Jnu a4yl suvsw«h *2

«gmp108 TT® wo3uSTL 1

- rmEwa Ry

-” e
AR B o § Y P Y

s 1ayjous 03 eanid
ouo woay ssud 03
asned 10 Aaauod o1 Y

+x8ty30UL 03
ooupd ouo Wo1j gsud
o3 @snEd Jo £2AU0D O

dois
Ao deas 10 T1e39p U
sno Apnas 20 #0103 OL

+18q 803
vue a[ITY3A Fuymo)

B 3o suedw Aq {33210
~27e Uv) 3nore Tind o1

soouTd

uf A3l QI0W XT3

c3 wopiow SurIsIml

30 uojlielocx ©v 3DNP

~0xd 03 Pwav3 39 Junowe
poy4yoads ® A1dde ol

*gUYIOUT 10
uesT *9dofs 03 DSNED O

caou1d uy fjuzyy sao0u
%Xy} 03 uofrIow SuiasIMg
t0 uofarzox B 29npoad
01 82103 3O 3unowT
paj3Ioods v A1dde oy ‘2

.goerd Uy ATwif}
oxow X33 03 swoyaeaado
£1vssaoou wiojand oL ‘7

AT M a8 e

JTWBUCRY

lojsueal

ov83]

mny

anbaol

311l

uaIydTL

SALON

T £ g

FoNTYIIFBd HC
HICHO XL SHANONAS

ANVY
*dFdd

$31dWVXd

SROTLINIAAG

STE3A




L

TS L g

i sy e

"iusoy 1 s

‘Jo3ua0und jeudls
Y3 03 xomod y3jo uvang

*JURIINI BOYDIRLT

TYIUN DEFMYIOTO 233UNOD
DTPUBY I00p DY uany
sandane wnwykew

L03 121ITUSLVTAY BYI Huny

*IINRITO ToIUSH 2855
QuypusT oys joousHIqnoa}

AUTIND T CON ByYI wily Y

*uoyigsod 140
83T 23 71023B0D # Suyaouw
£ 31 se 10 Aq jo moT3
912 dozs 10 j30 anys o]

*AIUID L0 SYAE uw
ANDQS BAYOIADL OF DSNTD O

*Aufuoyyouny
asyosad 203 Isnfpe ol

‘usop Weadq io ucil
-Junjirw € jO 321nos oyl
D3T]O¥] pum 22}[LIOT OL

raeoms 10} wesusduwod 03
(auyBuo 38 8) asnfpe o) -2

*Juraano £q 3, sE
49 £q a932velm Sno3uLIIND

330 uany

uany

auny

j0048
-a1qn0ly,

0 s 2 0
SRAUA

. £t £
R b B

- ‘a3 03 youud wyxl °T 10 $S9UXD JO DI OY '{ wyay
*H3I9 ‘1BUTHIUOD v uy
*L1Top uo doys o3 J0 *"sy0Y JO DYOJuULA B
- 1808 Jurpder javdsuva] -z uy 2o puey £q Laawd ol g
raanjone *aa\joup 03
Jluguely g2 03 AU VUL WoR} ooeTd auo wosj ssed o3
igyRundy Y Y4 110 puv 1wig jaodevrxy v 9BNWD 30 AVAUOD O) ¥ j10dsuna ],
*21M
*Xomo3 a3 10 soavm Ofpra £q (3u0d)
- «aad 01 OBessaW 1jwsuLay *Z Teu2ys ¢ 3no puas o], *7 IfweuRly
SALON LIONMMIAIRYS 2P N SATARVXY SNOILINIJ3A SEYIA
HIAYO A8 SHANONAS “aRia

S

L
-




Lorduyy g

*RIDVOINE !

*jo supdu Aq BOIIDE 10
asndand v uno L2129 01 L0
JTPS0U0 TICAR 03 !DITAIOS

PR

» e

Pt LU ¥ LR e

OZITYAR 7 [ a1rm8emyrur {1uc aun a0 ucrIoe oluy ind of 395 »
*youa *Troiun 3
- anoy wel) BOROY puimup ae Tredun o3 ISnEd 0], puUINL , ¥
‘13400 punoav “101}
FAOEOY ' 1 T SMAIDE DATOMI MOILBUM 7 RMDI LS OY3 MBIP O T ;
+udy3Id2x11p aadoad
ouz ut Suguany £q
- -ped Aow{ oyl wmazdsvun 1 NRIPYITM 10 UDSOOT ©OL °*{ MIITRUL
*$3uT3313
ajpway yirm aqna v
CHOUTT AYTLuaniy 40 pud ayl 33jo Zuysery
WERTE WAGRAY 2 11¢ deoun pue Inydupn - 163 92TADD B LAOWII O] °Z
+3ATINO ADTHAVS B wOI13
udy (9D1A0p TESI3IIVD]O UW)
0oL Yq g 1 dutaapros oy Sotdupy -y a3vszdos Jo ydeiap o1, 1 uydep
*e3aed Supnoory
~'33df yoeIap o1 ‘ualsey
a8u8uostg 2 ~5n 03 ‘uogaisod pOxi} 10
IRROTIY T £ caqraq Quijawd oyl NOO[t  DATIDNUT ue wWORJ II1J I9F O Nooun
+*RUTIITS ofew © UIFm 2QNI
*8OUFT d7Ineap 30 pua aya 3jo Supsord
BAvS oacamay 7 rA -Ay 15v 3nidute pun dezun 103 9DFA30 B BAOWIL OF desuj
‘uogagsod N0 S3IT 03 1013
s101v30uad Yuu  ~u2d B Buyrou £g 3T Se 10 4Aq
- -8R o3 0y aomod uc van' svawdo xe moT3) 03 ISNED OF uo uan;,
SALON ADNTYAL G U0 ANV SITINVYH SPOILINIAAN SWH3A
HRAARO A8 SKANONAS  "Jd34d

BN AR L AN R R A
\ 4

s :xx.«&ﬁﬁ&m A
s i M“.Sm“vwwé L

I AR

N .

gyt ont Sap o bt oD 1S

. Lhd v
s




EIT e

e T S 4

Rl P PR YL
TR ET)

RO EERE T At

SN ::-ﬁé

-l

S A e 3 e T g e R o < e

¢
i
*3uyys i
‘Teuuzay ~JU0h 3DA0D 10 ITDATUVLS o )
- 24 pupoxr aayrs auy deay 88 auImy 10 Tron ‘puym 0y, dezy ?
‘1700 ,;
BlY Ju ap3u0d oy woa 3 Ino ,
- pusew 1vq Y3 Avapuygm 10 ‘Lpmp ‘Yorq ayug o], MBIPYS TN
‘U0 DAYM 9sn oy !
Rutaya treysuy °Z T TITRVATD ayy vagy ‘o11m Yajm wpyaci. o} 21 TH
*afuoyn an w
uoTIOR ue Aooyd o3 Xapio
1035u0K ¢ ‘pocdsxye ug saSueyn Ul 01 wo13ualIe Led o
JAIOEqD ¢ 2z 103 4038d1puy ayy ysjoy ‘]9 a3cu vy ATTENS[A o ysInyH
‘PIAbIT yItm Supyoussp ao
‘UNIq 33748 Jurqena £q (337p) dAouzi
¥ pur \MoyInpos Suyuesrs 03 pmmdIT jo uojiow syl
- U Yata Lxangeq oy yeeM 4q 31 se 1o A4 3suears oL yany
‘pasdero sey 2
WEY U2AT3 B X0 gandoo ~
UDTIYPUOd uanyd e yy3un
THSET axau oy Suturoysad SATITATIOL 30 3duanhos
- Y1033 HdINUTW CLYF ) {7 v uy £3j5a130® puadsns o1 ER g7
*Wayl Ruyproosoz QELPE 1] *3Jo Lovansow a0
- s8uTpER o 33104 2 WINI3 2y3 ysyrqesso oy 4
UIUILAd8Yy ¢
auywmIuIag -y *BINIXD
Noys ¢ ‘437 87 Iudry YOTITpued sadoid e ey
AIS8 o 1 z MI Py L3Txap oy HFYTqeI®2 X0 wafjuon of T LS5 FETY
‘30 suvow £q uoriowe .10
asodand v 310 L1aed oy {30
Lordug ¢ *8IduazsNy JTPB3UC (TvAR 03 !3D}raos
IBR ¢ z a13aulvwysue Lyus 9ZYTTan <& 201PPT 03Uy Ing o3 9271713n
SdLoON AONTWHL 9L WO NNVR SHTIHVXH SXOILINIS3q S8d3A

UAHOG AH SHANONXS ‘JH4d

g i )3 g Tt i A A 20 & 2
N - - -

gt i




S Tl TR i o L.

WL *

TR K N

it F— S
o ;,Q}g
E

:
h
)

o .

igeipors

aspsr
RS

‘uoyaysod TTOU a0

.
4 *AILJINE D13
ﬁ_ - o1 1019v1304¢ DY) 0ARY ToAD1 pol1ysEdp v 03 Buyiq oL 037

SILON JONAYZAAYT HO ANVYH SATANVXE 3NOILINTJHEA STHAA

YIAE0 AT SHANONAS °43dd

;

e y, .

- i o~ o

L e ATV |
L hL- ettt e LU A




Sample 54

Activity
Definition 64
Ending 43
index 24
Title 23

Aids, job performance
see job performance aids

Applicable documerts 6

INDEX

Applicable serial numbers

Tnput conditicns 23
Task data index and management matrix 13

Assistants

Input conditions
Instructions for

23
,
4

0

Block diagrams, component 47, 53

Branching procedures

Action trees, maintenance 47, 53-56, 64

See troubleshooting aids, fully proceduralized

Calleouts 40, 44

Cauticn paragraphs 16, 24

Checkout procedures

For troubleshooting aids, fully proceduralized 47, 56

Component block diagrams 47, 353

Components and failure mcdes, list of 47, 49-~33

Sample listing 52

Cross referencing, requirements for 40, 59

Data base

Created and referenced, distinction begween 65

See task analysis maintenance
See task description data base

See troubleshooting aids, fully proceduralized
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Data Sources
New systems 7-8
Existing systems 8

Delivery 63

Detail, level of 19, 43
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Docuimentation

s See data sources

A,

Drawings
See illustrations

Equipment
Conditions 16, 23
Descripticn data, collection of 13
Illustrations and photographs 13, 43-47
Test 13, 23

v
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Examples
Action tree 54
Components and failure modes 52
General and specific locator illustrations 45
Input conditions page 22

"

Page layout, opticn I 32

Page layout, option II 33

Planetary locator illustration layoutr 46
Reading and tolerance data collection form 58
Replacement parts pages 25

Table of contents 37

Task identification matrix 9

Task step formats 26

Task statements and codes 12

Test equipment and tool use form 14

Title page for job guides 35

Title page for troubleshooting aids 36
Troubleshooting frames 50-51

Troubleshooting indes, indicators listing 62
Troubleshooting index, subsystems listing 61

Failure modes 49

Follow-on maintenance 39-40

111

Maintenance instruction frame formar option I 28
Maintenance instruction frame format option II 29

Task descripticn index and management matrix 15
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Format
Front matter 34-37
Inspection guides 30
Index
Job guides 29, 30
Troubleshooting aids €0-63
Job guides
Input conditions 21-24
Peplacement parts pages 24-25
Maintenance instruction frame 24-~29
Maintenance support information manual 31
Page size 31-33
Security markings 47
Task step 25-286
Example 26
Troubleshooting aids, fully proceduralized 49-51
Typography requirements 47-48

Fully proceduralized troubleshooting aids
See troubleshooting aids, fully proceduralized

Function faiiure, list of 47, 33
Functional implications of function failures 47, 53
Functions, list of 47, 49

Graphic arts requirements
See illustration requirements

Handbooks
Davelopers 3
JPA managers 3

Tilustrations
A Examples 45
= Keying to text 40
E Planitary locator layout 46
& Requizements 43-47
.j Indexes

Jab guides index
Content 27
Organization 27
Majoy subystems listing 27
Equipment alphabetical lisiting 30
Troubleshooting a2ids index
Listing by circuit breakers 60
Listing by indicators 60
Example 62
5 Listing by lights 60
5 Listing by malfunction 63
Listing by sight gauges 63
Listing by subsyste=m 60
Exanmple 61
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Inpst conditions pages 21-24
Example 22

Job guides

Coverage 20

General requirements 31-47
Front matter requirements 34-37
Illustraticn requirements 43-47
Page size requirements 31-33
Security markings 47
Writing requirements 34-43

Index
See indexes

Inspection guidelines manuals 30

Maintenance instruction manual 21-27

Maintenance support information manual 30-31

Job performance aids 1-2
See format
See jcb guides
See task analysis, maintenance
See troubleshooting aid;, fully proceduralized

Linear procedures
See job guides

Maintenance action trees
See action trees, maintenance

Maintenance instruction frame 24-26
Formats 26
Number of callouts per frame 44
Number of steps per frame 4C

tlaintenance instruction manuvals 21-27
Maintenance support information 17, 30-31
Maintenance support information manual 30-31

Maintenance task analyeis
See task analysis, maintenance

Malfunction isolation procedures
See action treec

Malfunction symptoms
index 63
listing of 47, 53
Mil-J-83302 3-4
Multi-man activities 18, 40
See also personnal reguirements

113

A S R I TR AR A
s = EoSIs AN = st B N R A T S O A TR e M:ié‘&;::-?—?%

E
3
3

H
3
3
3
3
3

5
3
5
3
3
H
3
H
£
§
E
%
E
3
&
Ed
3
:

WX LB WA 0 2

138 e il D BRL B  )a0 1 L b KD 2l b 3 108 8 E AN @A bl atwbrn g hd b o bt WS W S .

T2 e et i

!
,
i%mm
Al Y vt A ot @ s A LU Ui nth B el 5 B s e n ik I




TET B, S O e G RAVFIN i el RN e O

1]
+3
k<
3
-
3
3
b
1
3
“

S B i,

A,

x5,

na ot | AV A AT A A U and A8 e 3l I M BRIy VR ot B O RATR BT LR WS ok L e D B et W, N 0 S o 0 A 6 3

YHotes
Specification 63-1906
Training 42
Ilse in JPA 16, 24

No:n/~bject list 38
Numbers, ruies for writing
Page numbering

Job guides 21

Indexes 27, 60

Performance aids
See job performance aids

Personnel requirements 16, 23
Preparation for delivery 63
Preduction and delivery 63
Quality assurince 63
Reading and “olerance data
Example collection form 58
Obtaining reading and tolerance data 57

Review and approval 39
Use of reading and tolerauce data 59

Repeated steps 41

Repeated :asks 1§

Replacemeat parts
Information in task description index and management matrix 16
Pages 24

i

B A et

A Raeview and approval
k- Action trees and checkout procedures 39 !
E Jab guides &3 :

Reading and tolerance data 59

7ask description index and mznagement wmatrix 19
, Task identification matrix 1}

3 Task inventory 11

Task step daza details 19

Regiirements
Job guides 2647
Task analysis 7-20
Troubleshooting aids, fully proceduralized 47-63

Saifety requirements 18, 4G, 43
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Scope of specification 6
Sections, job guides 21
Special instructions 18, 42

Special tcols and test equipment 13, 23
See also test equipment anéd tool use form

Specialists
Instructions for 4C
Requiremenis for 16, 23
See also persounel requirements

Supplies 15, 23

Summary box 53
See also action trees

Systems documentation
See data sources

Table
Typogrzphv and lettering for JPA pages 48

Task, definition 65

Task analysis, maintenance 7-29
Coverage 7
Data sources 7-8
Level of detail 19
Procedures §-20

See a3isc rroubleshooting zids, fully procaduralizad

Task description ZJata base
Created or izferenced 11-19, €&

Coverage 7
Defined 46
Sources

See data scurces

See also task description index and maragement matrix

See also task step data details

Task description index and managenent matrix
Column headings 13
Definition &6
Example 15
Matrix cells entries 19
Row headings 13

Specific task description data required 13-19
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: Task identification matrix 8-11
3 Definition 66

: Example 9

Review and approval 11

Task inventcry 11-13

% Definition €6

Example 12

Review and approval 13

Task step, types of 24-26
Task terminatior 18
Techrnical orders

Sce data sources

Troubleshooting aids, fully procedurslized
Action trees 47, 53-50

= Example 55

- Checkout procedures 47, 5%

Component biock diagram 47, 53

Convercsion to JPAs 59

Coverage 47, 55

Detectable indications of function failures 53

Final products 47

Index 49, 60-63

Intermediate products 47-59

List of components and failure modes 47, 49

List of function failures 47, 53

Organization 49

7 Reading and tclerance cata 47, 57-59
" Tvpegraphy 47-48

Verb list 28, 66
Verification 63

Volumes, division into 21

Karnings 16, 24
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